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Truscon Standard Buildings are not sold in stores. But ee, ie. th 


their quick availability for use gives you almost the same f 
advantages. Suppose YOU need a permanent building 
inahurry. In only a few weeks you can have a Truscon 
Standard Building of any type and size, any arrange- 
ment of doors and windows, any type of roof design... 
YOUR particular specifications can be met exactly! For 


quick action...no delays... and all-inclusive economy... 


call upon Truscon. Fifty-seven sales offices are equipped 


to render immediate service. Or if 


you prefer, use the enclosed coupon. ia ' 


YOUNGSTOWN, OHIO 
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On Making and Taking 


LARGE eastern city, which for the purpose of this 

piece shall be called “Bigtown”, has displayed 
for years on a bridge over its adjoining river an impos- 
ing sign to the effect that “Bigtown Makes, the World 
Takes.” 

Knowing the significant industries located in that city, 
no one can doubt the truth of that statement. Neither 
can one doubt that all over the United States many 
other “Bigtowns” and even some “Smalltowns” might 
boast with equal truth of the world-wide or nation-wide 
markets enjoyed by their products. 

What makes this particular sign so interesting, how- 
ever, is a municipal ordinance by which “Bigtown” pro- 
vides that in the purchase of all materials for its city 
departments, prices being equal, preference shall be 
given to manufacturers located in its state. Moreover, 
the contracts for such materials provide for factory 
inspection by a representative of the city; if the materials 
are manufactured within the state, the city will bear the 
cost of the inspection, if they are manufactured else- 
where, the contractor must pay for it. 


QO sviousty any city has a legal right to establish condi- 
tions covering the location of factories from which it 
would buy, and in its exercise some go even farther than 
does “Bigtown.” But if we assume that every city 
throughout the nation followed this example, what might 
be the effect of the world’s demand for the products of 
“Bigtown”? What might happen to the industries of 
“Bigtown” if all the other communities should erect 
such barriers against their products? 

It is easy to understand how a narrow view of self 
interest might lead the city fathers of “Bigtown” to be- 
lieve that they are serving the interests of their people 
by thus trying to live unto themselves and “keep the 
business in the family.” But, on second thought, it must 
be obvious that such an advantage can be enjoyed only 
so long as the “foreigners” continue to purchase the 
products of “Bigtown.” It is nice to eat your cake and 
have it too, so long as you are able to get away with it. 
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From time to time this page has reminded its readers 
that one of the most vital factors in the greatness of 
this country is its economic unity. Because of it every 
producer of every commodity and service knows that, 
subject only to economic conditions, everyone else in 
the whole United States should be a prospect for his 
services. It has enabled us to escape the curse of the 
old world. If we would get some idea why the nations 
of the old world are so constantly at each others throats, 
with imminent peril to the whole fabric of civilization, 
we need but imagine our own land split into forty-eight 
independent nations, each trying to prosper within its 
own political and economic walls. 

So extreme a condition, of course, does not confront 
us; yet that is exactly the principle invoked by those 
cities and states which seek to outlaw purchases from 
qualified producers located in other states, while at the 
same time they work to broaden their own markets in 
those states. 


Tue first effort to establish an American nation under 
the Articles of Confederation failed miserably and that 
failure was due in no small part to the efforts of the 
states to do just that; so the new Constitution prohibited 
the restriction of free trade between the states. The wis- 
dom of that provision, based on bitter experience, has 
been demonstrated by the amazing economic growth of 
the unified nation. 

Whenever “Bigtown” or any other American city re- 
stricts in any measure the free purchase of comparable 
products from qualified producers anywhere in the 
United States, it violates that principle; it seeks an ad- 
vantage that it explicitly discredits in its own thoroughly 
sound and admirable slogan. But if “Bigtown” would 
make what the world takes, then “Bigtown” should take 
what the world makes. 
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WELDING: Grinnell plants and 
welders pass Hartford Steam Boiler 
Insurance Company requirements. 
Result: all Grinnell prefabricated 
j piping may be qualified for insurance. 










BENDING: Large bending tables; 


uniform-temperature furnaces. 
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Thre PREFABRI 


or the complex prefabricated unit which 
forms an integral part of a tailor-made 
power or process installation of a type 
never built before—call upon Grinnell. 
These three big plants at Warren, Ohio, 
Atlanta, Ga., and Providence, R. I. are 
proof of the completeness of Grinnell pre- 
fabricating facilities. Strategically located 
for service to the nation, they are equipped 
to handle any type of prefabricating work. 
No matter what your prefabricating 
job; no matter where it is located; these 
advanced plant facilities offer another of 
the reasons why you may safely say, “Give 
the plans to Grinnell”. Grinnell Company, 
Inc., Executive offices, Providence, R. I. 


Branch offices in principal cities. 





Result: all bends, even three-dimen- “i. 3 ‘ ‘ = 
sion type, are accurate to the degree. i L ' a = 


WHENEVER PIPING IS INVOLVED 


For the routine pipe prefabricating job 


EXTRUDING: Only Grinnell is 
equipped to make extruded outlets. 
Result: smooth contours, inside and 
out, and plain butt welds. 





GENERAL FACILITIES: Over- 
head cranes, rail siding, pipe stor- 
age, bending table, checking floor, 
facing machines among them. Result: 
speed and accuracy in meeting spe- 
cifications on any job, large or small. 
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THIS WEEK AND. NEXT 


ENGLAND lost = many 
§ bridges in ‘the flood of 1936 and is 


7 now engaged in re placing them. Sig- 
| nificant lessons growing out of the 


flood as to channel openings, pier 


> and abutment depth, and satisfactory 
| bridge types are outlined in this is- 
) sue. Details of the new structures will 
q be given in subsequent issues. 


To increase the city’s water supply 
sufficiently to meet the demands of 
; large industrial consumer, 
S.C. drove a tunnel 18.6 
The construc- 
of tun- 


Charleston, 
miles in seven months. 
tion program and methods 
neling through marl as outlined in 


D this issue by J. E. Gibson are of 


special interest. 


Disposal of sewage by distributing 
it on land used for farming has been 
practiced in Europe for more than 
two centuries; its use at Vineland, 
\. J... a community of 8,000 people. 
since 1928 is told on p. 63 by George 
1. Mitchell, manager of the sewage 
farm. 


Several unusual structures have 
been built for flood channels, or to 
carry streets over flood channels in 
the Los Angeles region. Descriptions 
of them in this issue supplement in- 
jormation on the Los Angeles flood 
control work published last week. 


Experiments with a new type of 
expansion joint for highway pave- 
ment are being conducted in New 
bork State. Results obtained to date 
are encouraging. 


W IDELY used but seldom publi- 
cized are municipal hog-farms oper- 
ated for disposal of garbage. How the 
method has been made a success at 
Flint, Mich., both financially and 
from a@ sanitary viewpoint, is to be 
told in next week’s issue. 
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THE COVER PICTURE is of the new navigation 
lock at Chickamauga Dam on the Tennessee River. 
The lock will have a lift of 51 ft. Each leaf of the 
lower gate weighs 181,000 lb. 













































» ENGINEERING 


Installation of precast Atlas White traffic 

markers in Patterson Boulevard, Dayton, 

Ohio, was under the direct supervision of 

Rollin C. Gaylord, Maintenance Engineer 
of Division of Streets 
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...In 3 Years’ Time the Cost of Painted Lines 
Will Equal Cost of White Cement Markers” 


-H. P. Utimer, Superintendent of Streets, City of Dayton, Dayton, Ohio 


UPERINTENDENT ULLMER, commenting on the in- 
S stallation of precast Atlas White concrete traffic 
markers in Dayton, says— 

“Tt is our estimate that in three years’ time the 
cost of painted lines will equal the cost of White 
Cement markers and from there on a great saving will 
be made by the use of concrete markers.” 


are permanent. You install them, and forget them. 
No maintenance cost. No endless painting of traffic 
lines. No fading. Atlas White markers stay white 
as long as the pavement lasts—clean-cut, sharply 
defined, easy to see. 

They may be installed in old or new pavements of 
any type. And even coldest weather doesn’t hold up 


Kann Heath baa 
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This esti er ‘aia ai the work. Precast sections, made indoors, are simply i 
” vee re ne od 1 oe City ale moved to the job and set in place. Universal Atlas ; 
and comparison of costs made Dy the Uity of Vayton. Cement Co. (United States Steel Corporation Gud 3 
Atlas White markers save money because they _ sidiary), 208 South LaSalle Street, Chicago. s 
Help Build Safety into Streets and Highways with Atlas White Traffic Markers 2 
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THE WEEK’S EVENTS 


New England Ratifies 
Flood Compacts 


New Hampshire is last state to 
approve the Connecticut and Mer- 
rimae River interstate compacts 


Ratification by the New Hampshire 
legislature of the Connecticut (ENR, 
Apr. 8, 1937, p. 533) and Merrimac 
(ENR, May 6, 1937, p. 681) interstate 
flood control compacts leaves only ap- 
proval by Congress to open the way for 
a $20,000,000 flood control program in 
the New England States which would 
be the first step in a long-range pro- 
involving the expenditure of 


gram 
$80,000,000. 

The Connecticut River compact, 
which has already been ratified by 


Connecticut, Massachusetts and Ver- 
mont, provides initially for the con- 
struction of eight reservoirs at an esti- 
mated cost of about $12,700,000, of 
which $10,000,000 would be provided 
by the federal government under the 
terms of last year’s omnibus flood 
control act, and $2,700,000 would be 
provided by the states. 

Vermont and New Hampshire would 
each provide only 5 per cent of the 
states’ share of the cost, 50 per cent 
coming from Massachusetts and 40 
per cent from Connecticut. 

Of the eight dams, two will be built 
in Massachusetts, three in Vermont, 
and three in New Hampshire. The state 
contributions will provide the neces- 
sary land and easements, and _ the 
states agree to operate and maintain 
the dams after their completion. 

Construction and operation of the 
dams will be carried on by a Connecti- 
cut River Valley Flood Control Com- 
mission composed of three salaried 
members from each state. 


Merrimac compact 


The Merrimac River compact, which 
is subscribed to by New Hampshire 
and Massachusetts, sets up a Merri- 
mac River Valley Flood Control Com- 
mission and provides for the immedi- 
ate construction of two dams in New 
Hampshire at a cost to the state’ of 
$2,285,000 and to the federal govern- 
ment of about $5,277,000. Ultimately 
three more dams would be con- 
structed in New Hampshire at a cost 


of $7.028.000 to the state, and 
$10.313.000 to the federal government. 
Federal contributions to this program 
would also come from the money ap- 
propriated under the 1936 
flood control bill. 


omnibus 


River and Harbor Bill 
Passed by House 


The House of Representatives on 
July 1 passed and sent to the Senate 
an omnibus bill authorizing the con- 
struction of 130 river and _ harbor 
projects in all sections of the United 
States. As passed, the bill includes all 
projects approved by the committee 
on rivers and harbors, with the addi- 
tion of seven projects added on the 
floor. The total authorized expenditure 
for the entire list is $33,687,175. No 
appropriation is made; the bill simply 
adds the projects to the list of authori- 
zations from which the Chief of Engi- 
neers will select those to be carried 
out with available funds. 

Included in the bill is a direction to 
the Secretary of War to make a_pol- 
lution study of the Ohio River, with 
the assistance of the Public Health 
Service; the official transfer of the 
Central Valley project in California 
from the War Department to the De- 
partment of the Interior; and _pro- 
vision for compensation to 25 drain- 
age and levee districts along the upper 
Mississippi River for back- 


seepage, 


water and extra pumping costs due to 
the establishment of the 9-ft. naviga- 
tion channel. 
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Stream Pollution Control 


A.S.T.M. Meeting Held 
In New York 


Over 1500 attend sessions de- 
voted to materials specifications 


and testing procedures 


Last week, the 40th annual conven- 
tion of the American Society for Test- 
ing Materials, held in New York City 
for the first time in 25 years, set an 
all-time record of 1535. registrants; 
only once before in history—at the 
1931 Chicago convention—has the at- 
tendance exceeded 1200. A total of 53 
new tentative specifications were acted 
upon, which is another new record. 
Since the technical sessions were very 
fully attended and the exhibit of test- 
ing apparatus was the largest that the 
manufacturers have ever arranged, the 
meeting was an unusually successful 
one from a variety of viewpoints. 

Prof. A. E. White, director, depart- 
ment of engineering research, Univer- 
sity of Michigan, was elected president 
to succeed Arno C. Fieldner, of the 
U. S. Bureau of Mines. H. H. Mor- 
gan, of the Robert W. Hunt Co.. was 
elected Added to the 
board of directors were P. H. Bates, 
Bureau of Standards; H. F. Clemmer, 
engineer of materials, District of 
Columbia; G. E. F. Lundell, Bureau of 
Standards; H. C. Mougey, General 
Motors Corp., and R. L. Templin, 
Aluminum Company of America. The 
annual meeting next year will be held 
in Atlantic City, and a regional meeting 
will be held in the fall at Rochester, 
Ia s¥: 

Three members of the Society were 
distinguished by honorary 
ship, G. H. Clamer, J. A. 
Gustave W. Thompson. 

In reporting on the present state of 
the society, C. L. Warwick, secretary- 
treasurer, announced a net gain in 
membership of 251, bringing the total 
near 4100, against a pre-depression high 
of about 4400. The growth reflects 
both business recovery and the effect 
of new fields into which the society’s 
work has recently’ been expanded. 
Among these new fields are soil me- 
chanics, 


vice-president. 


member- 
Capp, and 


glass and glass products, 
paper and paper products, soap and 
detergents and plastics. Mr. Warwick 


(continued on page 45) 
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Contract is Awarded 
For Queens Tunnel 


Award to Walsh is based on 


modification of original bid re- 


ducing cost of work 


A contract for driving twin tubes for 
Queens-Midtown vehicle tunnel under 
the East New York was let 
on June 30 to the Walsh Construction 
Co. of Davenport, lowa, for $21.300,- 
000. The contract was let by the New 
York City Tunnel Authority with the 
approval of Arthur S. Tuttle, state di- 
rector of the PWA, 


financing the work. 


River at 


which agency is 
The award is based upon an agree- 
made the contractor which 


provides for a modification of his origi- 


ment with 
nal proposal whereby a very large sav- 
ing will result to the tunnel authority. 
The savings are to be effected in part 
by a modification in the plan. in part 
by an substitution 
of securities in place of a performance 


allowance for the 


bond, in part by changing the terms 
due the 
tor, and in part by a substantial con- 
cession by the contractor as to the 
total cost of the work. These changes 
those from a 
study of the work 
to be done are expec ted to decrease the 
cost of the work from about $24,763.- 
000 as set forth in the original bid 
(ENR June 3, p. 840) to about $21,- 
300,000 without prejudicial effect upon 
the plan as a whole. 

The work 


includes the 


governing payments contrac- 


together with resulting 


further volume of 


covered by the contract 


driving of two. cast-iron 
tubes by shield methods for a distance 
1.000 ft through river sand 
rock, a shaft at the 
Manhattan end, and the placing of a 


clay blanket on the river bottom where 


of about 


and construction 


the cover is shallow. For a map show- 
ing the location of the tunnel see ENR, 
Aug. 20, 1936, p. 285. 
Construction work for the 
tor will be under the 
J. S. MacDonald. a 


perience in 


contrac- 
direction of 
long ex- 
work. Ole 
Singstad is chief engineer of the tun- 


man ot 
shield-tunnel 


nel commission. 


Sacramento Flood Control 
Recommended by Board 


Construction by the United States of 
bank protection works and levee set- 
backs on the sub- 
stantially as included in the five-year 
program recommended by the Cali- 
fornia Debris Commission, has been 
recommended by the War Department 
Board of 


Sacramento River, 


Engineers for Rivers and 
Harbors 


Recommendations of the board also 
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LIBRARY OVER THE RIVER 


R: NDEL Memorial Library at Roches- 
ter, N. Y., is built on piers extending 
out over the Genesee River. Intended as 
the first unit in a civic center to utilize 
the space provided by the river flowing 
through the city. the new library was 
built by means of a grant of $300,000 
from the PWA, and a bequest of $1,- 
000.000 from the late Morton W. Run- 





include the maintenance during the con- 
struction of these works of the enlarged 
river channel below Cache Slough, the 
revetment of banks of the cut in this 
section, and the maintenance and opera- 
tion of 
rivers during this period. 

The United States will bear $2.500.- 
000 of the cost, provided that the State 
of California appropriates funds for the 
of the remainder of the 
project. Before the project goes into 
effect, it will be necessary for the State 


gaging stations on navigable 


maintenance 


of California and political subdivisions 
to provide without cost to the United 
States all land, casements and rights- 
of-way for the proposed work, and to 
contribute one-third of the cost of bank 
revetment and levee construction. 


River Diversion Effected 


At Fort Peck Dam 


The Missouri River left its channel 
on June 24 and flowed for the first 
time through the four diversion and 
control tunnels as a small earth dike 
blocl:ing the tunnels was blasted away 
and the last gap in the great dam was 
filled in. 

It had been originally intended to 
effect the diversion of the river on June 
26, but a rapid fall in the river June 
23, following an equally rapid rise 
June 13-14, caused a slip in the fill 
which threatened the railroad bridge 
at the downstream end of the central 
gap. It was decided to effect diversion 


del, after whom the building wa 
named. The open space under the build 
ing contains the tailrace from a powe: 
plant upstream, and the stairway in 
the foreground leads to a subway. 

The Central Library at Rochester wa- 
formerly housed in the gabled stru 
ture which may be seen on the far sid: 


of the river. 


immediately at the downstream end 
where the gravel fill would serve the 
double purpose of closing the gap and 
protecting the bridge. 

At the same time that the diversion 
tunnels were being opened, bulldozers 
and derrick boats were dumping heavy 
boulders into the central channel to 
serve as sill for the gravel fill. 
Twenty minutes after blasting of the 
tunnel barrier, train-loads of gravel be- 
gan moving onto the bridge across the 
channel and dumping. Within 134 min- 
utes, 140 carloads of gravel were 
dumped into the channel, and during 
the day a total of 298 cars, containing 
11.470 cu.yd. of rock and gravel were 
unloaded, bringing the top of the ma- 
terial well 
water in 


surface of the 
Flow was 
definitely stopped and the Missouri was 
forced to flow 
tunnel. 


above the 
the river channel. 


through the diversion 


When closure was completed at the 
downstream toe, the job still remained 
of making a second closure at the up- 
stream toe. This work was begun about 
midnight on June 26, and the material 
was brought above’ water 
shortly after noon on the 28th. 

As the double closure was effected, 
three dredges began pumping fill into 
the four corners of the rectangular 
channel section of the dam. All 
dredges, boosters, and other floating 
plant are now below the dam, busy 
closing the gap to level off the dam as 
one continuous structure by the end of 
the season. 


surface 
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THE CURRENT TREND 


This week’s news of contract volume and construction cost factors 





Plant Building Booms 


Contracts for new industrial buildings in 


first Six 


months of the year approach total for all of 1936 


Business prophets of last January 
were unanimous in singling out indus- 
trial buildings as a star performer in 
1937. Yet none of these soothsayers 
had either the nerve or the perception 
to predict that the volume of factory 
construction would equal the all-time 
record of $550 millions set up in 1929. 
At the halfway mark, however. the 


total, at $290 millions. is more than 
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half of that remarkable 1929 figure. 
We are in the midst of an industrial 
building boom that has steadily been 
gaining force for four years as shown 
in the accompanying chart. While it 
may go up and out like a skyrocket. 
basic conditions, as yet, do not point 
to such fireworks. In contrast to 1929, 
when the factory construc- 
tion followed four years of high vol- 
ume ($230, $310. $320 and $355 mil- 
lions) the background of 1937 is much 
modest ($150, $100, $170. and 
$310 millions in the 
years). Furthermore, 
1929 had worn itself out in nearly every 
industry; in 1937, some industries, that 


surge in 


more 
previous four 


prosperity, in 


will need new plant facilities have not 
yet experienc d_ prosperity. 

It requires neither 
ception to predict that 1937 will, at the 
very least, be the second largest year 


nerve nor per- 


on record since, to accomplish this, it 
must only exceed the $355 million total 
of 1928. Such activity in factory con- 
structon, reflecting as it 
fidence in the ability of business to re- 
turn a profit, is probably more signifi- 
cant than present stock market quota- 
tions. Construction should derive both 


does a con- 


monetary and moral support from in- 
dustry’s desire to build. 


INDEX NUMBERS 


ENR 1913 1936 ENR 1913 1926 
COST 100 100 VOLUME 100 100 
July, 1937. .241.75 116.21) June, 1937. .245 107 
June, 1937. .238.15 114.48 May, 1937..213 93 
July, 1936. .204.40 98.25 June, 1936..194 S85 
1936 (Av.)..206.46 99.24 1936 (Av.)..185 81 
1935 (Av.)..195.22 93.84 1935 (Av.)..135 58 


1934 (Av.)..198.10 95.23 1934 (Av.)..114 50 











THIS WEEK’S LARGE CONTRACTS 
Plant—Industrial Rayon Corp., Painesville, O........................ $7.500,000 
Hospital—Wesley Memorial, Chicago, III.. 2,000,000 
High School—Philadelphia, Pa.......... 1,850,000 
Railway terminal—San Franciseo-Oakland Bridge. . 2,283,000 
SOWOr—- wy rseenn Ave. Degulbigmy The Kec 20 i 5s 6s senscscsccnveces 1,251,000 
Vehicular tunnel—Queens-Midtown river section, New York, N. Y....... 21,300,000 
Engine terminals—Pennsylvania R.R., Harrisburg, Pa...........-. 1,500,009 
Highways—-Nebraska....... $1,538,000 ee 858,000 
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THIS WEEK’S FIGURES 


CONTRACTS 


(Thousands of Dollars) 
Week Ending 
Ju ” Jul 1 July 8 
Lit L374 L937 
Federal $14,257 $9,127 $2,847 
State&Mnnicipal 24281 23,579 43,781 
Total public... $38,548 $82,706 $46,628 
Total private 22,299 22,072 20,570 
TOTALS 860,847 $55,478 $66,998 
1937 (27 weeks) $1,367,904 
1936 (2S weeks) $1,219,689 
Note Minimum size projects neluded 
are: Waterworks and waterways projects, 


$15,000; other publie works, $25,000; indus- 


trial buildings, $40,000 other buildings, 
$150.000 
NEW PRODUCTIVE CAPITAL 


(Thousands of Dollars) 
Week Cumu- 


July S lativ 


NON-FEDERAL WORK. .$15.358 $640,272 
State & mun. bonds 10.668 285.0386 
Corporate securities tao ON? GR? 
PWA loans and grants 42,315 
RFC loans ara! 20,959 

FEDERAL WORK 

TOTAL ALL WORK os. $19,008 

137 (27 weeks) 8H40,272 

1936 (28 weeks) S470 5 


In spite of a short holiday week, en- 
gineering construction awards total 
$66,998,000. And in contrast to recent 
trends, public works account for more 
than private awards. The state and 
municipal total of $43,781,000 is aided 
by the large award for the Queens- 
Midtown Tunnel at New York. 

New capital is made up of $10,668,- 
000 in stat and municipal bonds and 
$4.690.000 in corporate securities. 
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Monopoly in Cement 


Charged by FTC 


Federal 
issues complaint against Cement 
Institute 


Trade Commission 


and 75 manufacturers 


A combination to eliminate price 
competition in cement, involving man- 
ufacturers of 95 per cent or more of 
all the the United 


States, is charged by the Federal Trade 


cement made in 


Commission in a complaint against the 


Cement Institute, an unincorporated 
association, and its 75 cement manu- 
facturing member corporations. The 


complaint alleges violation of the Fed- 
eral Trade Commission Act and of the 
Robinson-Patman Act. 

The complaint charges that the mem- 
bers of the Cement Institute agreed to 
quote cement prices at any place equal 
to the price fixed for certain “basing 
points” throughout the country plus 
the freight rate from the nearest bas- 
ing point to the point of delivery of 
the cement. This the com- 
plaint states, makes it impossible for 
cement obtain competitive 
prices. Thus, it is stated, the state of 
South Dakota was forced to establish 
and operate its own cement mill, and 
the Valley Authority was 
able to obtain a competitive price only 


system, 


users to 


Tennessee 


by threatening to manufacture its own 
cement. 

In addition to the use of the basing 
point system, various other improper 
practices are charged against the 
manufacturer group. These include 
penalizing customers who use trucks 
for delivery and monopolizing for them- 
selves the benefit of cheaper transpor- 
the 
use of misleading propaganda as to 
the competitive character of their 
practices; arbitrary of cus- 
tomers into classes of those who may 
buy direct and those who may not; 
arbitrary definition of what middle- 
men shall be regarded as cement 
dealers and refusal to permit others to 
buy; and the use at times of boycotts 


tation by highways and waterways; 


division 


and espionage of dealers to elimi- 
nate competition of foreign cement 


importers. 

In addition to the Cement Institute, 
the following manufacturing com- 
panies are named in the complaint as 
respondents: 

Aetna Portland Cement Co., Detroit; 
Alpha Portland Cement Co., Easton, 
Pa.; Arkansas Portland Cement Co.. 
Denver: Ash Grove Lime & Portland 
Cement Co., Kansas City; Beaver Port- 
land Cement Co., Portland, Ore.; 
Bessemer Limestone & Cement Co., 
Youngstown, Ohio; Calaveras Cement 


Co.. San Francisco: California Port- 


R NEWS 
land Cement Co., Los Angeles; Cas- 
talia Portland Cement Co., Pittsburgh; 
Portland Cement Co., Den- 
ver; Consolidated Cement Corp., Chi- 
cago; Coplay Cement Manufacturing 
Co., Coplay, Pa.; Cumberland Port- 
land Cement Co., Cowan, Tenn.; 
Dewey Portland Cement Co., Kansas 
City; Diamond Portland Cement Co., 
Middle Branch, Ohio; Edison Cement 
Corp., New York; Federal Portland 
Cement Co., Inc., Buffalo; Florida 
Portland Cement Co., Chicago; Georgia 
Cement & Products Co., Atlanta; Giant 
Portland Cement Co., Philadelphia; 
Glens Falls Portland Cement Co., 
Glens Falls, N. Y.; Great Lakes Port- 
land Cement Corp., Buffalo; Green 
Bag Cement Co. of West Virginia, 
Pittsburgh; Hawkeye Portland Cement 
Co., Des Moines; Hercules Cement 
Corp., Philadelphia. 

Hermitage Portland Cement Co., 
Nashville, Tenn.; Huron Portland Ce- 
ment Co., Detroit; Idaho Portland 
Cement Co., Inkom; International Ce- 
ment Corp., New York; Keystone 
Portland Cement Co., Philadelphia; 
Kosmos Portland Cement Co., Louis- 
ville; Lawrence Portland Cement Co., 
Siegfried, Pa.; Lehigh Portland Ce- 
ment Co., Allentown, Pa.; Marquette 
Cement Manufacturing Co., Chicago; 
Medusa Portland Cement Co., Cleve- 
land: Missouri Portland Cement Co., 
St. Louis; Monarch Cement Co., Hum- 
boldt, Kansas; Monolith Portland Ce- 
ment Co., Los Angeles; Monolith Port- 
land Midwest Co., Los Angeles; Na- 
tional Cement Co., Birmingham; Naza- 
reth Cement Co., Nazareth, Pa.; Ne- 
braska Cement Co., Denver; North 
American Cement Corp., Albany; 
Northwestern Portland Cement Co.., 
Seattle; Northwestern States Portland 
Cement Co., Mason City, Iowa; Okla- 


Colorado 


homa Portland Cement Co., Denver; 
Oregon Portland Cement Co., Port- 
land: Pacific Portland Cement Co., 


San Francisco; Peerless Cement Corp., 
Detroit; Pennsylvania-Dixie Cement 
Corp., New York; Petoskey Portland 
Cement Co., Petoskey, Mich.; Pitts- 
burgh Plate Glass Co., Pittsburgh; 
Portland Cement Co. of Utah, Salt 
Lake City; Riverside Cement Co., Los 
Angeles. 

Santa Cruz Portland Cement Co., 
San Francisco; Signal Mountain Port- 
land Cement Co., Chicago; Southern 
States Portland Cement Co., Rockmart, 


Ga.; Southwestern Portland Cement 
Co.. El Paso, Texas: Spokane Port- 
land Cement Co., Spokane, Wash.; 


Standard Portland Cement Co., Cleve- 
land; Superior Cement Corp., Ports- 
mouth, Ohio; Superior Portland Ce- 
ment, Inc., Seattle: Three Forks Port- 
land Cement Co., Denver; Trinity Port- 
land Cement Co., Chicago; Union Port- 
land Cement Co., Denver; Universal 
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Atlas Cement Co., Chicago; Vaile, 
Forge Cement Co., Catasauqua. 
Volunteer Portland Cement Co., Kix 
ville, Tenn.; Vulcanite Portland (, 
ment Co., Philadelphia; Wabash | 
land Cement Co., Detroit; West P 
Cement Co., Butler, Pa.; Whit 
Cement Manufacturing Co., Philade| 
phia; Wolverine Portland Cement (, 
Coldwater, Mich.; and Yosemite Prt. 
land Cement Corp., Merced, Calif, 


PWA Will Not Accept 
Further Requests 


Non-Federal applications for P\ 4 
allotments will no longer be accepted 
in accordance with the provisions 
the Public Works Administration «+. 
tension act of 1937, which has been 
enacted by the signature of the Pre«i. 
dent after passing House and Senate. 

Applications have been accepted {or 
more than four years since the Public 
Works Administration was first estal)- 
lished June 16, 1933. During that time. 
non-federal applications have been 
filed for 25.323 projects seeking allot. 
ments totaling $7,.365.000.000 as loans 
and grants for permanent useful pul) 
lic works having a total construction 
cost of $10.146.046.000. There remain 
pending sufficient filed projects in ad- 
vanced stage of preparation to be dealt 
with under the funds available throug! 
the Public Works Administration Ex. 
tension Act of 1937. 


Foundation Expert Dies 


Daniel E. Moran, leading authority 
on foundations and deep caisson work. 
senior member of the consulting engi- 
neering firm of Moran, Proctor & 
Freeman, died at his home in Mend- 
ham, N. J., on July 3, followed a short 
illness. Mr. Moran had been in_ poo: 
health for some time past. He was 73 
years old. 

A full account of Mr. Moran’s not 
able career will be given in a subse- 
quent issue. 


Rhodesia Suspension Span 
Contract Let 


Dorman, Long & Co., Middlesbrough, 
England, have contracted for the erec- 
tion of a 1500-ft. steel suspension bridge 
over the Churunda Gorge on the Zam- 
besi River. The new bridge will form 
another link between North and South 
Rhodesia. 

In addition to the central span, there 
will be four short approach spans each 
40 ft. in length. The main span of the 
bridge will be supported by two 8-in. 
steel cables anchored in the rock on 
each side of the river and passing over 
steel towers on the river banks. 
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A.S.T.M. Meeting 


(continued from page 41) 


surpassed any previous one in the 
volume of publications issued, the total 
number of pages being 6750 as against 
1000 last year and 5900 in 1933 when 
the book of standards was issued, as it 
was also in 1936. About one-third of the 
society's present income results from 
sales of publications, a total of $45,290 
being realized last year. 

rhe society awarded its Charles B. 
Dudley medal to W. H. Swanger and 
©. F. Wohlgemuth of the Bureau of 
Standards for their paper on “Failure 
of Heat-Treated Steel Wire in the 
Cables of the Mt. Hope Suspension 
Bridge.” The Edgar Marburg lecture. a 
convention feature, was delivered by Dr. 
[. Smith Taylor, manager of the en- 
cineering laboratory of Diehl Mfg. Co., 
on the subject “Plastics: Some Applica- 
tions of the Different Classes, and 
Methods of Testing.” 

The reports of the society’s commit- 
tee’s on standards and on_ research 
reflect unusual activity. According to 
Cloyd M. Chapman, chairman of the 
committee on standards, the year has 
witnessed the organization of five new 
technical committees, a record. 
Publication of the triennial book of 
standards brought the society’s stand- 
ardization activities to a peak during 
Representative and com- 


new 


the past year. 
parative figures are as follows: 
tentative standards, 52 last year as com- 
pared with 48 the previous year; revi- 
sions of existing tentative standards, 48 
as against 38; tentative revisions of 
existing standards, 28 as against 7. On 
the other hand, the advancement of 
tentative standards to standard and the 
revisions of existing standards recom- 
mended for adoption as standards was 
only about one-third as great. There are 
at present about 513 standards and 285 
tentative standards of the society, mak- 
ing a total of 798 previous to last week’s 
meeting, and if all recommendations 
made there are approved, the total will 
become 822. 

P. H. Bates, chairman of the com- 
mittee on research, reported that the 
total of the research fund is slightly 
over $19,500, and that from now on the 
society will devote half of the receipts 
from dues to the research fund. This 
latter practice was discontinued during 
the depression. Grants were approved 
during the year for a continuation of 
the study at the University of Illinois 
on the effect of speed of testing on the 
properties of concrete; for an investiga- 
tion at Rensselaer Polytechnic Institute 
of the methods of capping structural 
clay tile; and for fatigue tests of cast 
iron at the University of Wisconsin. 


new 
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The important research committee on 
yield point of structural steel, which has 
been functioning since 1926, presented 
a final report and was discharged. 

Technical activities entered five new 


fields during the past year. At the be 


ginning of the year soil testing and 
the subject of soaps and detergents 
were taken up for committee study, 


and at last week’s meeting three sub- 
jects were added: glass and products, 
paper and products, and plastics. In 
the for work by the 
society arose chiefly in connection with 
test methods. 
for 
materials, 


each case need 
Requests have also been 
insulating 


this 


made work on thermal 


and a committee on 
subject may be set up later. 
Coordination of the society’s diversi- 
fied lines of work has found 
necessary in some instances. The work 
on brick and that on hollow building 
units has been combined under a single 


been 


committee. 

The technical report of the meeting 
will be published next week. Among the 
subjects to be covered will be develop- 
ments in steel, wrought iron, impact 
testing, corrosion resistance, cast iron, 
bituminous materials, paint, cement and 
concrete, masonry materials, consistency 
measurements, timber and methods of 
testing. 


Marine Parkway Bridge 
Opened July 3 


The $6,000,000 Marine Parkway 
bridge over Rockaway Inlet. built in 
less than a year, was opened July 3. 
The bridge joins Marine Park in 
Brooklyn with Jacob Riis Park and is 
expected to pay for itself in 25 years. 

The bridge is about 3,800 feet long, 


contains three 540-ft. through-truss 
spans at the center and continuous 


deck-truss span approaches. The cen- 
ter span is the second longest lift span 
in the world. 


Unusually Low Bids 
On Texas Job 


Unusually low bids were recorded at 
the third letting of contracts for con- 
struction work in connection with the 
completion of the $4,853,000 Public 
Works Administration irrigation project 
of Willacy County Water Control and 
Irrigation District No. 1 of Raymond- 
ville, Texas. 

The total amount of the 
awards was $339,000, about 22 per cent 
below control The canal 
work was divided into eight separate 
schedules and bids on each of 
these were accepted pending approval 


by PWA. 


tentative 


estimates. 


low 
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Public Service Urged 
{/ Teachers Meeting 


Engineering educators —em- 
phasize need for social training of 
engineers 

The 
education, 
bility of 


dents in 


broader aspects of engineering 


particularly the responsi- 


teachers to train their stu 


effective social service 


the 


Society 


more 
featured 
the 


as practicing engineers, 

1th annual convention of 
for the Promotion of Engineering Edu- 
cation, held last week at Cambridge, 
Mass. Nearly 60 per cent of the 
represented in 


entire 


membership was the 

registration of 1.571 at the meeting. 
Although engineering 

the backbone of the 


the great need for engineers to recog- 


pedagogy 


formed program, 


nize the special call on them for 
greater public service regarding present 
day problems was the underlying 


Harry P. 


presidential 


theme of the meeting. Ham- 


mond, in his address, 


voiced this need. and outlined the in- 
tangible qualities that differentiate the 
great teacher from the mere instructor. 
President K. T. Compton of the Massa- 
Institute of 
cussed in an illuminating manner the 
educational — institu- 
tions and = industry, and President 
Henry W. Wriston of Brown University 
challenged the belief that a 


chusetts Technology dis- 


relation between 


current 


dead center has been reached in eco- 
nomic productiveness. The speaker 
looked to the engineering profession 


to provide more of the imagination and 
human understanding required in the 
future development of society along 
technical lines. 

Dean F. E. Turneaure of Uni- 
versity of Wisconsin the 
Lamme medal of the society at the an- 
nual dinner Thursday The 
Massachusetts Institute of Technology 
and Harvard University acted jointly 
as hosts during the week. 

New officers elected are: President, 
Dean S. B. Earle, Clemson College. S. 
C.; first vice-president, President Karl 
T. Compton of the Massachusetts In- 
stitute of Technology: 
president, Dean F. C. Bolton, Texas A. 
& M. College; treasurer for the 3lst 
year, W. O. Wiley. New York; and sec- 
retary for the 24th year, F. L. Bishop, 
University of Pittsburg. Council mem- 
bers elected were Dean G. F. Eckhardt, 
University of Vermont; Dean S. C. 
Hollister, Cornell; Prof. D. S. Elliott, 
Tulane; F. M. Feiker, executive secre- 
tary American Engineering Council; 
R. W. Sorenson, California Institute of 
Technology; Prof. A. H. White, Uni- 
versity of Michigan, and F. B. Seeley, 
University of Illinois. 


the 


received 


evening. 


second vice- 




















































Beautiful Bridges 


Get Awards 
ALLS.C. 


span most beautiful in monumen- 


names Triborough 


tal class 


The East River crossing of the Tri- 
borough Bridge at New York City has 


received the award of the American 


Institute of Steel Construction as the 
most beautiful bridge of monumental 
size completed and opened to traffic 
during 1936. The hurricane’ deck 
bridge at Lake of the Ozarks, Missouri, 
received the award in the medium size 
class, and the Astoria Boulevard bridge 
over Grand Central Parkway extension 
at New York City was judged to be 
most beautiful in the small span class. 

An unusual number of excellent 
bridges of monumental size entered in 
the contest led the jury to select three 
bridges in this class for special men- 
Hudson 
bridge over the Harlem River in New 
York City, an 800-ft. hingeless steel 
arch, the West Bay crossing of the 
San Francisco-Oakland Bay bridge, 
and the Fore River bridge in Mas- 
sachusetts, which is a 219-ft. double 
bascule. 


tion. They are the Henry 


The jury of awards in the contest 
consisted of Harvey W. Corbett of the 
New York City architectural firm of 
Corbett & MacMurray; Leonard 
Schultze of the New York architectural 
firm of Schultze & Weaver: Clarence 
W. Hudson, New York consulting engi- 
neer, retired; Robert Ridgway. New 
York consulting engineer; and A. Law- 
rence Kocher, editor of the Architec- 
tural Record. 

The East River crossing of the Tri- 
borough bridge was completed by the 
Triborough Bridge Authority July 11, 
1936, at a total cost of $8.500.000. It 
has a span length of 1.380 ft. and a 
width of 113 ft. The chief engineer on 
the project was O. H. Ammann. Alls- 
ton Dana was engineer of design, and 
Leon S. Moisseiff was consulting engi- 
neer Aymar Embury II was the archi- 
tect, and the fabricators were the 
American Bridge Co. and the Ameri- 
can Locomotive Co. 

The hurricane deck bridge across 
Sage Arm of the Lake of the Ozarks 
on Missouri Route No. 5, Camden 
County, Mo., was opened Dec. 28, 
1936 and cost $656.000. Engineers on 
the bridge, which is owned by Cam- 
den County, were Sverdrup & Parcel. 
Stupp Bros. Bridge & Iron Co. fabri- 
cated the structural steel and sublet 
the erection to the Wisconsin Bridge & 
Iron Co. The bridge consists of three 
central spans, each 464 ft. long. and 
two side spans of 377 ft. 

The $114,000 bridge built by depart- 
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HURRICANE DECK BRIDGE, built over Sage Arm of the Lake of the Ozarks in Cam 
County, Mo., by the county. 
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ASTORIA BOULEVARD bridge over Grand Central Parkway extension in the borough of 
Queens, New York City. 


ment of parks, New York City, to carry 
Astoria Boulevard over Grand Central 
Parkway extension, was designed by 
the Long Island State Park Commis- 
sion and the Triborough Bridge Auv- 
thority and fabricated by the American 
Bridge Co. Opened to traffic July 11. 
1936, the bridge has a span length on 
skew of 92 ft. and square of 74 ft. 8 in. 


7 . - 


Boston Subway Extension 
Will Soon Begin 


Construction of a 1,165-ft. twin-tube 
branch extension of the Boylston Street 
subway from Copley Square under 
Huntington Avenue. Boston, to the Me- 
chanics Building, is to begin at once 
under direction of Col. T. F. Sullivan, 
chairman of the Boston Transit Depart- 
ment. This will be a WPA project, and 
the estimated cost is $2.044,800, of 
which the federal government is to con- 
tribute $1.272,000. 

About 75,000 cu.yd. of open cut ex- 
cavation will be required, with 3,000 
cu.yd. under the Boston & Albany rail- 
road. The tube will be designed with 
future extension to or beyond Massa- 
chusetts Avenue in mind, and the work 
is expected to require one year, with 
1,000 men employed at the peak of con- 
struction. Surface car transit will be 
eliminated from the Copley Square area 
and lower Boylston Street as a result of 
this project. 





EAST RIVER CROSSING of the Triborough 
bridge at New York City. 
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Seattle Contractors 


Draw Up Code 


Voluntary code provides for 
joint wage agreements and uni- 
form bidding practice 


Members of the Seattle Construc- 
tion Council have adopted a voluntary 
code of fair competition, and the Coun- 
cil is now seeking cooperation of local 
architects in enforcement of the code 
regulations. The which has 
more than 200 members, proposes to 
enforce the code by confining business 
to members although “being careful to 
avoid unduly restricted limitations on 
entrance for those who wish to join 
and comply with the code.” 

The Council is divided into thirteen 
divisions, each with its own organiza- 
tion and administrative set-up, repre- 
senting various divisions of the build- 
ing industry, including general con- 
tractors, residential contractors. vari- 
ous types of specialty contractors, 
building materials dealers, manufac- 
turers and jobbers. 


council, 


Code Provisions 

The fair practice code includes the 
following provisions: 

The council’s board of control shall 
periodically confer with labor repre- 
sentatives on wages, hours and working 
conditions. 

General contractors shall submit 
competitive bids only on Tuesdays, 
Wednesdays, Thursdays and Fridays, 
at a definite hour and place. 

Contract awards shall be made on 
the basis of bids as submitted. This 
provision is enforced by a requirement 
that if all bids on any project are re- 
jected for any reason other than ir- 
regularity on the part of the bidders, 
no member of the council shall sub- 
mit a new bid for ninety days, unless 
substantial changes are made in plans 
and specifications. 

The council invites filing of dupli- 
cate competitive bids in a central de- 
pository, to be made public to the bid- 
ders after the opening of the original 
bids. 

Employers within the council shall 
enter into no “labor only” contracts. 

Except on public work other than 
buildings, general contractors shall not 
submit unit prices on an unwarranted 
number of alternates in the original 
bid, unless they are required after the 
general bid has been accepted. 

General contractors shall submit no 
bids on changes in plans and specifica- 
tions for any project on which bids are 
then under consideration unless the 
contractor is one of the original bid- 
ders and has assurance of receiving a 
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contract in case the project is carried 
through. 

No member of the council shall re- 
ceive any discount from materials deal- 
ers greater than that available to any 
other member. 

In case sub-bids are invited by a gen- 
eral contractor in connection 
which bids have adver- 
tised, such bids shall be submitted only 
to the contractors and not to the ar- 
chitects or owners. 

A general contractor shall not give 
information to any sub-contractor re- 
lating to the bid of any other sub- 
contractor. 


with a 


job on been 


Pennsylvania Road Dept. 
Makes More Changes 


W. T. Coverdale, superintendent of 


highways in Erie County, was dis- 
charged July 2 in a brief telegram 


from State Highway Secretary Van 
Dyke. Thomas W. McGregor was im- 
mediately appointed as his successor; 
Mr. McGregor was formerly principal 
assistant to the 
Berks County. 

It is stated that Mr. Coverdale’s dis- 
charge was not connected with the re- 
cent gravel scandal (ENR June 10, 
1937, p. 854); his dismissal had been 
the scandal broke. It 
Coverdale who precipitated 


superintendent of 


rumored before 
Mr. 
the scandal by refusing, as superin- 
tendent in District 1, Erie County, to 
accept the inferior gravel which the 


was 


Pioneer Materials Company is said to 
have supplied. 

To date the state has taken no action 
toward prosecuting those involved in 
the scandal. 


Bay Bridge Trolley 
Work Progresses 


Construction for the San Francisco- 
Oakland Bay Bridge electric railway 
facilities is progressing at both ends of 
the bridge. 

At the Oakland end. 50 per cent of 
the 250,000 tons of fill material has 
been placed at the Key Route Mole for 
storage yards and bridge trains. Con- 
crete for the foundations of 20 piers of 
the Port of Oakland Overhead has been 
poured and piling for 20 
bridges has been driven to a depth of 
126 ft. The Santa Fe Railroad Co. 
and the Southern Pacific Co. are mov- 
ing their interchange yard to clear the 
site for the construction of the over- 
head Y structure at 26th St. 

In San Francisco the terminal area 
west of First St., and the area between 
Fremont and First Sts. are being 
cleared and are expected to be ready 
for the superstructure contractor by 
the end of July. 


catenary 
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Pollution Control 


In Pennsylvania 


New law empowers board to 
forbid pollution of waters and pro- 
vides heavy fines for violation 


Declaring that the discharge of sew 
age and industrial wastes into the wa 
ters of the State is not a natural use of 
those waters, the LaRue bill signed re 
cently by Governor Earle forbids the 
pollution with sewage or industrial 
wastes of any waters of the common 
wealth, except as permitted by the 
Sanitary Water Board of the Depart 
ment of Health. Pollution is defined in 
the act to include introduction of any 
substances which will render water un- 
clean to the extent of being harmful to 
the public health or to animal or aqua 
tic life, or will be detrimental to the 
use of the water for domestic water sup- 
ply. for industrial use, or for recreation. 

Any person or municipality now dis- 
charging sewage may be ordered to 
stop doing so at any time by the board. 
without regard to any previous permit 
may have been dis- 

It is provided that 
any person refusing to comply with 
such an of the board may be 
fined up to $100 for each offense and 
$10 a day for such time as the offense 


under which it 


charging sewage. 


order 


continues, 

A municipality directed by the board 
to cease pollution of waters must con- 
struct treatment plants of a 
satisfactory to the board. If there is no 
money available for such construction, 
and if bonds could not be sold without 
exceeding the municipality’s debt limit. 
or if the 
bond issue, the municipality must issue 
non-debt 
sewer rentals. 


design 


voters refuse to approve a 


revenue bonds secured by 


Sewage permits 


In any case in which the board finds 
that discharge of sewage or industrial 
wastes is necessary and is not in fact 
detrimental to the use of the waters in 
volved, it may issue a permit for such 
Such permits 
voked at any time by the board. and 
the board may never issue a permit to 


discharge. may be re- 


discharge sewage into any waters which 
are not now receiving any sewage or in- 
dustrial wastes. 


Industrial wastes 


The act forbids the discharge of in- 
dustrial wastes into waters of the state, 
except as permitted by the board, and 
requires that all persons who are now 
discharging such wastes must file notice 
of the fact with the board within 90 
days after passage of the act. 
(Continued on page 76) 
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COMMENT anv DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Construction on Relief 


Sir: About four years ago you 
kindly published a letter of mine in 
which I suggested the formation of a 
strong board composed of leaders in 
the engineering, contracting and al- 
lied construction fields with the pur- 
pose of promoting the general build- 
ing welfare in the course of the then 
approaching government financing. 
Unfortunately, such an economically 
and politically informed board did 
not arise from the chaotic conditions 
prevailing at that time, and of course 
I did not expect my own feeble sug- 
gestion to have any particular weight. 

What has been the result of the 
lack of such an economically in- 
formed and politically advised body 
devoted solely to the fundamental 
welfare and restoration of the con- 
struction field? This question is best 
answered by considering the groups 
which have enjoyed a high degree 
of recovery from government financ- 
ing, and seeing how they took care of 
their interests. Once the farmer got 
his crop loan, he was the man that 
ran his farm. Once the banker got 
his aid, he was the man that ran the 
bank. Once the railroad got its loan, 
its own staff operated the trains. But 
the wonderful construction system 
which built this nation was consid- 
ered incompetent to handle building 
contracts on the oldtime basis, so a 
marvelously entangling scheme of 
redtape strapped the hands of the 
builder to his side at every turn as 
though he could not contract to give 
a certain type of job under proper 
specification and inspection. He could 
not select his labor to fit the task, 
but must have it sent to him upon 
the judgment of an ex-salesman, ex- 
clerk, or ex-what-have-you who hap- 
pened to be in that particular gov- 
ernmental labor management job. 
And this is the bright spot in the 
picture, the part occupied by the 
builder still able to finance a con- 
tract under very difficult require- 
ments. 

The major portion of construction 


has been, and still is on relief. CWA 


was unavoidable, just a panic after 
the wreck. But the leading construc- 
tion brains had ample time to ana- 
lyse FERA and WPA. An informed 
board should have been appalled at 
the tendered working conditions of- 
fered the engineer and practical job 
superintendent under these plans. 
Can the construction industry plan 
for itself and use its own strength 
to realize its plans, or is it forever 
doomed to only accept and execute 
the plans of others? If so weak, it 
will be a long time getting off “re- 
lief.” 
May 31, 1937. 


Columbia, S. ¢ 


E. L. Rosperts 


Cloudburst Flood Formulas 


Sir: With reference to Mr. Gut- 
manns “New Cloudburst Flood For- 
mula” in Engineering News-Record 
Oct. 1, 1936, p. 474, and subsequent 
letters to the editor from Messrs. 
John W. Pritchett and George C. 
Commons, there may be some ad- 
vantage in recording the writer's ob- 
servations. 

I was in charge of river gaging 
in the Bombay Presidency (India) 
for several years and in 1930, in col- 
laboration with A. J. DeSouza. wrote 
Technical Paper No. 30 of the Gov- 
ernment of Bombay, Public Works 
Department entitled “A _ Critical 
Study of Runoff and Floods of 
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Catchments of the Bombay P; 
dency.” 

River gaging was carried out 
rivers with catchments varying f; 
50 to 24,000 sq. mi. Although it 
not uncommon for extraordi: 63 
floods to be reported, they were u 
ally found to be grossly exaggerat 
Discharges frequently had to be « 
culated by measuring the slope f: 
flood marks, assuming a rugo- 
value, ignoring effect of a sup 
charge of bed silt, and assuming | 
same section as before or after 
flood had passed. It was found th 

(a) Observers had a strong ten 
ency to over-estimate phenome: 
floods. 

(b) Slope measurements were | 
ble to considerable error, 

(3) Surface slope often exceed 
bed slope and so was not a tru 
measure of energy gradient, « 
which discharge depends, 

(4) Changes in river section « 
curred during flood, 

(5) Loss of energy resulted fro: 
standing -waves—especially in hill | 
torrents. 

In their Hydroelectric Handbook, 
Creager and Justin evolve the follow- 
ing formula for a maximum flood: 


Q = 6,000 \/A 


Where Q 
and A = area of catchment in 


discharge in sec.-ft. 


square miles. 

From the Indian data the writ 
independently worked out the for- 
- 7,000 \/A. This formula, 
when written as run-off per square 


mula Q 


mile of catchment, becomes g 
7.000/\/A. 
Although suitable down to catch- 








00 § 
r 
t < 
} Rus 
i 
= t «x Data from Bombay P.W.0-T.P. 30 tt tt ttt 
c | # American data from Bombay P.W.0-T.P 30 
= ‘aa 7 hl =e 7 ; ees 7 T ee Daan STs 
| q = 
5 | "Vara 
cls 0; > 7-4-4 > >—> +s. > > $3 4-4-4334 => = + s-s4 
= £ 
0 100 1,00 0,00 J 


Graph showing flowage as figured by different formulas. 


whl Denah telecon ageing 








July 8, 1937 


ents of about 10 square miles, this 
rmula is unsuitable for smaller 
atchments; but by modifying it to qg 
7.000/\/A + 4 (which is shown 

as a full line on the accompanying 
raph) it is applicable to all sizes of 
atchment. This gives a discharge of 
3.500 sec.-ft. for an infinitely small 
atchment, equivalent to a run-off of 


51 in. per hour, which is approx- 
imately correct. 
This formula fulfills Messrs. 


Pritchett and Commons’ dictum that 
“a formula if applicable at all 
-hould apply equally as well to areas 
up to several thousand square miles.” 

A formula g == 8,000/\/A + 5 
which is shown by a dotted line on 
the graph, may at first sight appear 
to be better than the writer’s for- 
mula: but the 10 per cent excess 
over the writer's formula is much 
more likely to be an excess error in 
observation of discharges than an in- 
dication that the formula is too low. 

Only very few discharges lie ap- 
preciably above this curve, namely: 
ten points in the Texas data and one 
on Texas from the Creager and Justin 
ompilation: one from Towa; one 
from Gutmann’s data for San Cata- 
rina, Monterey, Mexico, and finally 
three from the Indian data (Tech. 
No. 30) of the last 
named two are definitely valueless 
and the third is untrustworthy. 

My only objection to Mr. Gut- 
mann’s formula, which agrees fairly 
well with the formula for 
small catchments dotted line 
on the graph) is that a single for- 
mula is simpler and is not liable to 
be misapplied, as occurred in the 
case of Mr. Gutmann’s 
this correspondence. 

May 21, 1937 
Poona, India 


paper three 


writer's 


(see 


formula in 


C.-C. Tnesaa: 


Director, Central Irrigation 
and Hydrodynamic 
Research Station, Poona 


Engineers and Unions 


Sir: I was very interested in a let- 
ter on engineers and unions by Louis 
Roberti (ENR June 17, p. 896) and 
as a result of my own experience can 
hardly agree that in the matter of 
finding a solution to the perplexing 
problem of unemployment and 
starvation wages for employee-engi- 
neers we may with safety leave such 
solution to the professional societies. 
As a registered professional engi- 
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neer in both Connecticut and Wis- 
consin and ‘a registered land sur- 
veyor in Florida I know something 
of the operation of 
registration laws. To give a specific 
instance, in Wisconsin a man of little 


emasculated 


or no training may be sent out in 
“responsible charge” of construction 
while it is contended that it is his 
firm which is in charge. When the 
committee on registration met to 
frame a registration law for Illinois, 
the writer both by telegram and let- 
ter brought out this shortcoming and 
fought against the bill on account 
of its exemption features. 

Why did a registered professional 
Engineer fight against the passage of 
a registration law for engineers in 
his own state? Simply because the 
old avenues of exploitation would 
not be closed; because we older en- 
gineers are not even given an oppor- 
tunity for employment 
cheaper and less experienced men 
could be had for a song. 

It has come to the point where a 
good strong union is necessary. No 


because 


longer can we depend upon ethical 
concepts. The law of the jungle still 
holds. We must not be kidded by 
ideals of “professionalism” so often 
enunciated by professors who do not 
realize conditions in the field or by 
arm-chair consultants high in the 
councils of the larger societies. En- 
gineers must wake up and take note 
that only by concerted action can 
they ever hope to secure that meas- 
ure of compensation which is right- 
fully theirs. 

June 27, 1937. 

Park Ridge, Il. 


WILLIAM STAck 
Registered Professional 


Engineer 


Unionization of Engineers 


Sir: Your editorial in the May 27 
issue indicated that the decision of 
the engineer to join an engineers’ as- 
sociation or union was to forget 
principle and be unprofessional. An 
engineer cannot feel that he is a pro- 
fessional when he is paid a salary 
less than a union laborer or me- 
chanic, and must bear the offense of 
their unspoken mockery during the 
daily execution of his duties on the 
job; or take home his salary to find 
it much too small to supply the un- 
extravagant necessities that a profes- 
sional man instinctively wishes and 
hopes to give his family. 

The writer recently made a salary 
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survey of 25 engineering offices. in 
determine whether or not 


the demands of 250 fellow engineers 


order to 


were fair. They requested him to be 
one of an employee committee of 
three to negotiate for salary in- 
The results of this 


were mortifying in the clearness of 


creases. survey 
its evidence that the salary level is a 
present blight upon the profession. 

My survey brought out further 
that the average or better than aver- 
age engineer works more hours for 
considerable less pay than the or- 
ganized construction mechanic. Such 
a situation as this is untenable. Here- 
tofore, many of us have refused to 
act as an organized body, to remedy 
this situation, on the grounds that to 
do this would be unprofessional. We 
now see the laxity of ours is the very 
height of 
while we stalled the profession has 


unprofessionalism, for 


made a fair start at sliding out of the 
professional brackets altogether. The 
played the part of 
waiting long enough. Let 


engineer has 
hopeful 
him now take part in an organiza- 
tion which works for his economic, 
as well as his scientific advancement. 
June 26, 1937 M. A. HANSEN 
Jersey City, N. J. 


[ The last paragraph of our edi- 
torial of May 27 has been so widely 
that clarifica- 
desirable. The 
ment “There is no present need for 


misunderstood some 


tion appears state- 
engineers to join labor unions, either 
voluntarily or unwillingly under the 
false impression that they have no 
alternative” was not directed to the 
general question of whether an engi- 
neer must join a union to improve 
his economic status. but was an an- 
the specific 
challenge put up to many engineers 


swer to present very 


in industries where unionization 
are the 
opening paragraph. These men are 


drives on, as outlined in 
being told that they must join the 
vertical union in their industry, 
whereas. the fact is that no one can 
compel them to join. 

If the professional societies can- 
not correct the 


junior grades of engineers may find 


pay situation, the 
it necessary to join a union, but they 
need to that such 
will automatically take them out of 
a professional classification. Thus 
unionization but widen the 
gap between the engineer employer 


recognize action 


cannot 


and engineer employee, which is 
highly undesirable-—EbiTor | 
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IVERSION OF THE MISSOURI brings con- 

struction of the Ft. Peck dam to its final 
problem. Due to the careful preparatory work the 
diversion took place without incident, and the 
volume of closure embankment remaining offers no 
serious task with the equipment-and operators that 
have established the records of the last two years. 
The closure fill, however, presents the delicate 
problem of bonding the final section of embank- 
ment with the older parts that flank it on each end. 
To build the flanking sections by hydraulic fill, 
the ends at the gap left to carry the river had to be 
constructed of dry fill. These two fills form zones 
through the dam that sever the hydraulic fill with 
its middle core of water-deposited material into 
three parts. Unless the bond between these parts 
is sound and tight a definite hazard to the dam will 
develop as hydrostatic head piles up with the fill- 
ing of the reservoir. It is in this respect that the 
closure fill interests every engineer who has 
watched the progress of the great earth structure 


at Ft. Peck. 


Beneficial Floods 


Txvariupry and quite naturally, floods are 
evaluated in terms of millions of dollars of losses; 
never are they looked upon as beneficial acts of 
Nature. Yet in many instances they bring compen- 
sating gains. The deposition of rich soil on worn- 
out acres is most often cited. But another gain is 
the destruction of obsolete or unsafe structures that 
survived because of procrastination and_ false 
economy. The record-breaking New England floods 
of 1936 furnished a striking example of this kind 
of benefit when they destroyed nearly 700 bridges, 
which are now being rebuilt to modern and safe 
standards. No more than a dozen of the number 
were modern bridges, and only one of these was a 
large structure. The $13,000,000 replacement cost 
is by no stretch of the imagination a fair measure 
of loss, for construction of the new bridges with 
federal funds represents an improvement that 
without the flood would have required at least 25 
vears to accomplish. Actually, the floods were a 
blessing in disguise, and if it were not for the 
human suffering and private property damage that 
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such floods cause one might wish them on a nun); 
of other sections of the country where new bridce. 
are sorely needed. 


Appreciation of Form 


7’ 

For Nearty TEN years the American Insti ite 
of Steel Construction has annually awarded a prize 
to the bridge of best appearance. In doing so it hia. 
undoubtedly given a strong impetus to  bridg 
esthetics. Praise is due an industry when its 
official association takes so advanced a view 0| 
its business responsibilities as to consider the social 
influences that lie in esthetically satisfying appear- 
ance of its product. Time was when every stee! 
bridge was denounced as awkward and ugly: {0 
years leading bridge engineers have worked to 
wipe out this reproach. Progress has been made 
since the days when cast iron rosettes on plate 
grider rivets were considered beautiful, throug) 
the period of dispute over the beauty of curved 
truss members as against straight members, to th 
present-day admiration of boldly conceived and 
well-proportioned outlines. The A.I.S.C. awards 
will help to continue this program, doubtless w it! 
as much gain in efficiency as in beauty. 


Through Better Testing 


Known best for its many specification activi- 
ties, the American Society for Testing Material: 
does its most interesting and perhaps also mo- 
valuable work in connection with improvement 0! 
methods of testing. Many questions as to the u- 
bility of materials have resisted all attempts to 
explore them until a new or more precise test was 
applied. Of the problems that remain refractory. 
many await the discovery of some searching te-!. 
An example is the workability of mortar and con- 
crete, mentioned in this column last week. Others 
are corrosion resistance and impact strength 0! 
metals; since sensitive testing means better know!- 
edge of materials, it is gratifying to find that tl: 
society’s research committee on Yield Point was 
able to sum up its ten years of investigation in the 
recommendation that the commercial methods 0! 
determining yield point should be improved. be- 
yond question, the strength of structures should be 
established by dependable data. More precise 
testing, by giving us better knowledge of strength 
and reducing the need for large margins of safety. 
should prove profitable to producer and user alike. 


Making Progress 


For nearty a DECADE no meeting of concrete 
technicians has been complete without a paper on 
volume-change research. In corridor and luncheon 
table conversation also the subject has held first 
rank. But the ordinary concrete user remained in- 
different to the scientific talk of the researchers. 
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{nd properly so, because knowledge of shrinkage 
and plastic flow, the two principal manifestations 
f volume change, was too fragme ntary and un- 
certain to apply to actual design. A change in this 
-jtuation was reflected in a paper presented at the 
\.S.T.M. convention last week based on University 
{ California researches. This laboratory, a leader 


ol 


) 


) ., volume-change study, has produced many pages 


of data in the past, but none of its reports comes 
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as near to the concrete designer’s level as the latest 
one. to be abstracted in a later issue. Although the 
investigators still are unable to state the nrecise 
effect of plastic flow on stress distribution, they 
report actual figures for flow deformations, load 
redistribution between steel and concrete, stress 
changes due to temperature variation, and the effect 
on plastic flow of cement fineness, water-cement 
ratio and aggregate-cement ratio. These are prac- 
tical design factors, not mere research results. 
Their presentation marks a definite step forward. 


Down on the PW A? 


—_— ‘NTS HAVE ASKED on sever- 
al occasions recently why we are “down on the 
PWA”. Behind the question is the implication that 
this journal’ s endorsement of proposals to liquidate 
the PWA is a reflection on the engineers who are 
carrying on the PWA operations. No such reflection 
is intended, nor would it be justified. 

This journal was among the first to advocate 
setting up the PWA because it believed that there 
was great need for such an agency as a te mporary 
emergency measure; now that the emergency is 
past it should be among the first to adver rate dis- 
solution just as quickly as can be done without in- 
jury to PWA commitments. With very few excep- 
tions, communities that need money for new or 
rebuilt services can obtain it cheaply—witness the 
R.F.C. sales prices of TWA bonds. 

To continue the PWA is to give a few communi- 
ties whose officials don’t mind going to Washington 
pleading poverty an unfair advantage over those 
who wish to stand on their own feet. Further, the 
PWA has set up a system of federal control over 
local expenditure that is highly undesirable. Con- 
tinuation of PWA over an indefinite period can 
hut augment these unfavorable effects. 

It is inevitable that the discontinuance of an 
agency like the PWA should work hardship on 
some of those who are employed by it, but this fact 
should not be permitted to block a move that in 
the end will create more employment than did the 
discontinued agency. The PWA with its offer of 
an outright grant of a large part of the cost of an 
undertaking serves as a check on the return to 
normal methods of financing municipal undertak- 
ings because city officials in many instances feel 
that they should explore the possibilities of PWA 
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financing before undertaking financing through 
normal channels. ' 

Congress has decreed that the PWA should be 
continued until June 30, 1939, but the funds that 
are available to it are so limited that it can do no 
more than take care of part of the applications now 
before it. Though this compromise still will give 
some cities an unfair advantage, it at least has the 
merit of ending the uncertainty for many other 
cities as to whether or not they should apply to the 
PWA for funds. Had there been a complete ending 
of all new financing by the PWA we believe that 
it would have resulted in the start of a large amount 
of work now held up by uncertainties and created 
employment for more engineers than would have 


been dropped by ending PWA. 
Sewage Irrigation 


y= VINELAND, N, J., installed a munici- 
pal sewage irrigation scheme in 1930. it 


adopted the oldest method of treatment, one which 
is generally regarded as outmoded. That it never- 
theless has great value is attested by the fact that 
the Vineland farm has provided adequate and low- 
cost disposal facilities for 8,000 people during the 
last seven years. 

Experience abroad with sewage irrigation dates 
back several centuries. Most of the works have long 
been abandoned, but the farms at Paris and Berlin 
still remain as examples of major operating in- 
stallations. In this country sewage farming was 
first used at Augusta, Me., in 1876; by 1935 there 
were 213 installations in the United States out of a 
total of 3,700 disposal plants. 

The abandonment of irrigation was due more to 
economic causes than to technical defects of the 
system. Large land areas are required te put the 
natural purification abilities of the soil to use. and 
such areas can not always be found. The popula: 
prejudice against farm products irrigated by sew- 
age is another adverse argument. 

Interestingly enough, it was the shoricomings of 
land treatment that led to experiments in purifica- 
tion accelerated by artificial means. Thus it was 
that Dibdin, chief chemist to the London County 
Council, who had noted that porous soils gave best 
results, introduced “contact beds,” using coarse 
rock and clinker media. it was but a step farthe: 
to the development of the trickling filter, widely 
used today and destined to become even more 
important in sewage treatment practice. 

Special conditions at Vineland, as described 
elsewhere in this issue, made it possible to take 
advantage of past experience with sewage irriga- 
tion and to make a success of the method. But lack- 
ing these fortuitous circumstances the community 
would have had a wide choice of perfected treat- 
ment methods which themselves trace their origin 
to the principles active in land disposal. 
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IWHY BRIDGE BUILDING follows floods. Record floodwaters of the Connecticut River pound- 


ing the east tower pier of the famous old Brattleboro suspension bridge just before it went out 
ending over a half-century of service. It is being replaced by a high-level steel arch. 
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Bridge Building Follows Flood 


Associate 


By WaLpo G. BowMAN 


Editor, Engineering News-Record 











New England states carry on a huge bridge replacement program that will 


give them modern structures in place of the obsolete bridges washed out last year 


T HROUGHOUT New England, high- 
way departments of the states, 
cities and villages and the state WPA 
forces have had a busy time since the 
floods of March, 1936, swept out 
hundreds of their bridges and dam- 
aged many more. Faced first with the 
emergency task of getting the main 
routes open over temporary bridges 
or of opening damaged bridges after 
makeshift repairs, all of them dis- 
charged their responsibilities with 
speed and precision; motorists could 
get about comfortably in New Eng- 
land by June. 

Then came the twin jobs of design- 
ing new structures or permanent re- 
pairs and of getting the money for 
the work. Here progress has varied, 
some states being considerably ahead 
of others; but in all states, getting 
the money and the permission to 
spend it has been the bottleneck. To- 
day, fifteen months after the floods, 
the field work on many of the larger 
bridges that had to be let to contract 
is just nicely under way. Bridges 





built under force account by WPA 
have fared better, partly because they 
are simple and small structures, but 
because matters were 
more easily adjusted. 


also money 


Mostly WPA money 


Replacement of flood-damaged 
bridges in New England is a WPA- 
financed operation; all drawings bear 
the project symbol WPFR, meaning 
Works Progress Flood Replacement. 
In most of the states practically com- 
plete reliance is placed on federal 
money. An exception is New Hamp- 
shire, which authorized a two million 
dollar bond issue of its own to sup- 
plement WPA funds, and it has been 
able to use this to advantage in speed- 
ing up its work. Massachusetts also 
appropriated $450,000 which was 
used for temporary bridges and for 
repairs to crossings of the Connecti- 
cut River. Bridges built by force ac- 
count under WPA, again except in 
New Hampshire, are almost wholly 
federally financed, contributions 


from towns and villages being nomi- 
nal only. On the larger work let to 
contract, the state and local contri- 
bution averages about 25 per cent. 
The few new bridges required on fed- 
eral-aid highways are being replaced 
by state and Bureau of Public Roads 
funds, under the provisions of the 
Hayden-Cartwright Act and no WPA 
money is involved. 

Handling the flood replacement 
program is a joint effort. WPA builds 
the small structures by force account. 
Some of these are designed by WPA 
engineers, but the designs for the 
more difficult ones are obtained from 
the state highway departments. The 
bridges which are let to contract are 
handled like ordinary federal-aid 
work—that is, they are designed and 
their construction is handled by the 
state highway departments under the 
supervision of the U. S. Bureau of 
Public Roads—and WPA merely acts 
as fiscal agent in transferring the 
necessary funds to the Bureau. 

Before considering some of the in- 
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I ig. 1. The map of New England is dotted with bridge jobs as a result of last 


year’s flood. Only the ones ‘on the larger streams are indicated here. 


BRIDGES BUILT BY CONTRACT AND HANDLED BY STATE HIGHWAY DEPART- 
MENTS AND BUREAL 


Maine 


N. H. 


FUNDS FROM HAYDEN-CARTWRIGHT APPROPRIATIONS 


Number 1 7 
Total Cost $135,000 $180,000 
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teresting facts about the flood re- 
placement programs of the different 
states the ques- 
tions may supply useful background. 


answers to several 


Why were so many bridges wrecked? 
What was the nature of the flood? 
What rivers did the damage? 

The answer to the first question is 
part of the answer to the second. So 
many bridges were washed cut or 





damaged because flood stages were 
higher than they ever had been be- 
fore and because more ice was pres- 
ent than in any previous high water. 
The floods resulted from heavy rains 
on melting snows, a phenomenon 
which caused the main rivers to gain 
volume and velocity gradually, as 
tributaries progressively poured into 
them. Damage thus was greatest in 
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the lower reaches of the ; 
streams, in direct contrast to the fl. 
in the fall of 1927, which was 1)... 
destructive upstream since it is 
caused by rapid runoff at the h 
waters when rains of cloudburst ; 
portions fell on frozen ground. 1 |). 
difference in the nature of the flo... 
may partly explain why Verm«:, 
which bore the brunt of the 1°27 
flood, was least affected in 1936. 
As to rivers which did the dam: 
the Connecticut, which runs due 
south from Canada to Long Island 
Sound, left its mark in New Ha: 
shire. Massachusetts and Conn 
cut. The Merrimack affected \.w 
Hampshire and Massachusetts. And 
in Maine, the four large stream- 
Saco, Androscoggin, Kennebec a) 
Penobscot, reading from west to e.-t 
—were destructive in the or 
named. The large bridges that wee 
half do, 
streams, as checked on the map 
Fig. 1. It was their tributaries, hi 


lost were over these 


ever, that ran the toll of bridges « 
struction into the hundreds by ridi 
roughshod over the smaller str 
tures. 


The damage in dollars 


Since most of the bridges lost we 
old and obsolete, it is virtually 
possible to use any estimate of their 
value as a measure of the damage 
done. A better yardstick is the co-t 
of replacement. Although this mea: 
ure too is inaccurate, because several 
of the large contract structures are 
not strictly “flood” bridges, it is the 
best available. 

Starting first with the bridges lc: 
to contract, since there is less uncer- 
tainty about the reliability of the 
statistics for this part of the program, 
the accompanying table shows 12 
bridges costing $1,960,000 (Hayden- 
Cartwright Act funds) and 138, cost- 
ing $8,190,000 (WPA funds). 

WPA force-account work costs ar 
dificult to estimate, but a compro- 
mise of all figures obtainable indi- 
cates a $2,500,000 federal expendi- 
ture in the five states as follows: 
Maine, 150 bridges for a total of $1.- 
300,000; Massachusetts, 119 bridges 
for $750,000; New Hampshire, 177 
bridges for $450,000; Vermont, 16 
bridges for $43,000; and Connecti- 
cut, 17 bridges for $75,000. 

To the above expenditures New 
Hampshire adds its own money as 
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llows: on WPA force-account struc- 
tures. $450,000; on 17 new? struc- 
tures with no aid, $160,000; on re- 
vairs to 84 bridges with no aid, 
<400,000; and on 14 temporary 
ridges with no aid, $100.000. Or a 
tal of about $1,000,000. 

Thus, over $13,000,000 is being 
spent on bridge work in New Eng- 
land, of which about $10,000,000 is 
directly chargeable to the floods: the 
remainder is for work at locations 
where bridges did not go out but 
where it was demonstrated that new 
structures are needed. The bridges 
cover a range from culverts to 425- 
ft. steel arch spans and long con- 
tinuous trusses. The reason why they 
ire necessary lies in the nature of 
the damage that each state suffered, 
which will be reviewed in the light 
if the larger contract structures since 
in them rest most of the lessons of 
engineering significance. 


Nature of the damage 


In Connecticut the damage to 
bridges was about equally divided 
between town bridges and state high- 
way structures, with the result that 
the $500,000 contract program in- 
cludes new state bridges and 12 town 
bridges. In addition, 17 force ac- 
count bridges have been built at a 
cost of $43,000. 

All except one of the 24 contract 
bridges are small or medium sized 
structures, ranging in cost from $1,- 
700 to $30,000. The single large 
bridge job (requiring a $156,550 ex- 
penditure) is at Norwich, on the She- 
tucket River, where undermining of 
a pier common to two 125-ft. trusses 
dropped them into the water. At 
Kent, on the Housatonic, a $50,000 
expenditure will be required to re- 
place a 150-ft. truss span that was 
floated off its foundations and 
wrecked, but the bridge is not in the 
present program. Of the 12. state 
bridges, 9 are complete and 3 under 
onstruction. Of the 12 town bridges, 
11 are under construction and bids 
are called on the last one. 

The majority of bridge losses in 
Connecticut were connected with the 
failure of old dams on the small 
streams. The most spectacular and 
widely publicized of these failures 
was at New Hartford, on a tributary 
of the Connecticut River, where an 
old timber dam about 20 ft. high 
washed out, releasing a deluge of 
water and debris that wrecked the 





Fig. 2. By virtue of temporary bridges travelers could get about in New England 
soon after the flood. This bridge, over the Connecticut at Sunderland, 
Mass., makes use of the old piers. 





Fig. 3. What the Millers River in Massachusetts and its battering ram of debris 
did to a concrete arch bridge. 





Fig. 4. A phenomenon of the floods was the stability of dry stone arches whose 
porous construction reduces the water pressure against them. 
















“ig. 6. New bridges. such as this 600-ft. 
tied arch at Middletown, Conn.. 
are placed above the 1936 flood 
mark, 


125 ft. steel truss span in the village. 
just downstream. Most of these old 
dams were a constant menace, and 
their removal is another benefit that 
can be credited to the flood. 


Damage in Massachusetts 


In Massachusetts, practically every 
stream in the state was affected, and 
bridge damage was particularly ex- 
tensive on the Connecticut, its tribu- 
tary the Millers River in the north- 
ern part of the state, and on the 
small Blackstone River in the south- 
ern part of the state. The Merrimack 
River, the other principal stream, 
damaged bridges at Lowell but took 
none of them out. 
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Fig. 5. Abutment settlement was a ma or source of damage in New Hampshire. The concrete arch (left) was cracked beyond 
r J I } 
economical repair. The concrete rigid frame (right) was not damaged although one end dropped 18 in. 
I 5 - PI 


As in Connecticut, the greatest sin- 
gle cause of bridge damage, exclud- 
ing structures on the large streams, 
was dam failures. For the most part 
these were old, abandoned dams 


whose dependent industries had 
either vanished or turned their de- 
pendence to purchased electricity. 
The second major cause of bridge 
damage was old age. Of the 60 new 
bridges let to contract in the federal- 
state program, only two replace struc- 
tures that were less than 40 years 
old. With a few exceptions all mod- 
ern bridges successfully withstood 
the flood waters and the battering of 


ice and debris. 


New Hampshire losses 


Highway bridge losses in New 
Hampshire were particularly severe. 
The Connecticut and the Merrimack 
are the major streams of the state, 
and on them and on the Contoocook. 
a Merrimack tributary, occurred the 
major damage, although a dozen 
other small streams contributed to 
the total bridge loss of some $2,500,- 
000. Another fact is that most dam- 
age occurred in the south half of the 
state, below the White Mountains. 
This was a result of the nature of the 
flood, which originated in the melting 
of 4 ft. of snow in the mountains and 
upper Connecticut River valley; as 
the Connecticut and the Merrimack 
gathered volume and velocity from 
each tributary they became increas- 
ingly destructive, their floating ice 
forming a powerful battering and 
scouring agent. Bridge loss as meas- 
ured by replacement costs on the 
Connecticut River alone was $1,000,- 
000 in New Hampshire. 

Dam failures, if as numerous as 
in Massachusetts, were not as destruc- 
tive of bridges. However, the failures 
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were similar to the extent that th: 
majority of them involved old stru 

tures located in villages or on se 

ondary roads. The only moder 
bridge that was severely damaged 
was a 9-year old 120-ft. steel truss 
near Woodsville, whose abutment 
washed out, although a half doze: 
small concrete arch and 
bridges whose age was not over 15 
years suffered a similar fate. Of th 
29 contract bridges in New Hamp 


girde: 


shire, 7 are complete, 7 have not 
been started, and 15 are under con 
struction. 

More large bridges were lost in 
Maine than in any of the other states. 
Probably several causes were respon 
sible, among them the facts that 
Maine has four large rivers of high 
velocity characteristics and that thes 
streams, the Saco, Androscoggin. 
Kennebec and 
heavy accumulations of ice which 
went out on the crest of the flood. 
Bridge loss on the four rivers de- 
creased from west to east, and dam 


Penobscot, carried 


age was confined to the lower reaches 
of the streams. To replace the large 
structures 30 new bridges to cost 
$2,500,000 are under contract. 
Only one modern bridge was lost 
in Maine, a five-span through truss 
structure at Richmond on the Ken- 
nebec. In this case a record-breaking 
ice pack 25 ft. thick and extending 
5 miles up the river moved sideway- 
under the bridge, wrecking three o! 
the five piers and dropping three 
200-ft. spans into the river. All of 
the other structures lost were old and 


obsolete. 


What the flood taught 


Because so many of the bridges 
lost had 
were not of modern construction, the 


obvious weaknesses and 
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crib abutments. 


lessons from their failure are natu- 
rally restricted in scope. Yet some 
interesting and suggestive  occur- 
rences serve to emphasize both good 
and bad practices. 

Foundation failure from scour was 
common on the bridges lost in the 
state of Connecticut, a direct result 
of the numerous dam failures that 
released large volumes of water at 
high velocity. Where old dams exist 
above bridge locations, scour would 
seem to be a hazard to recognize. 

The disadvantage of timber decks 
was emphasized in nearly all of the 
failures in Connecticut. Such decks 
are not heavy enough to contribute 
needed weight, and if they are well 
tied down they contribute buoyancy 
to the superstructure. L. G. Sumner, 
engineer of bridges and structures of 
the Connecticut state highway de- 
partment, cites the case of the old 
Connecticut River bridge at Middle- 
town, which was subjected to uplift 
from water and debris but did not 
go out. Several years ago its timber 
stringers were replaced with steel 
stringers and, although the timber 
deck was retained, the steel stringers 
contributed just enough weight to 
keep the spans on the piers. 


Deeper footings needed 


In Massachusetts, also, the prime 
lesson taught by the flood was the 
necessity for placing foundation foot- 
ings below scour depth. The warning 
applies more to abutments than to 
stream piers, in the opinion of George 
E. Harkness, state bridge engineer, 
for in few cases were piers under- 
mined. On the contrary, when the 
thread of the current happened to 
hit the piers at a slight skew, eddies 
were created that built up deposits 
of sediment around the pier bases. 
Concurrently, however, scour occur- 
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Fig. 8. Typical examples of WPA force account construction in Maine. 























































Right, concrete T-beam bridge on old stone abutments. 


red from the same eddies at varying 
distances either side of such piers, 
and in the case of short-span bridges 
these scoured holes often extended 
to the abutments. Currents directed 
toward shore found easy marks on 
abutment wing walls, took out ap- 


proach fill behind the 


and in general undermined and weak- 


abutmenis, 


ened them. Abutments, — therefore, 
should go deeper and be protected 
both by riprap and by careful con- 
trol of 


training works. Since exposed con- 


current direction through 


crete piers were severely damaged 
by debris whereas granite-faced piers 
came through the flood with hardly 
a mark, a more general use of stone 
facing might prove profitable 


Superstructure resistance 


anchorages also 


High 


tend to tip the spans over, and ice 


Bridge 
showed 


span 
weakness. velocities 
and debris accentuate the tendency. 
Recognizing that conventional anchor 
bolts may not provide sufficient an- 
chorage, Massachusetts, on two new 
Connecticut River bridges, is putting 
These 


consist of turnbuckle bars extending 


in more positive tie-downs. 
from a grillage buried in the pier to 
connections with both the top and 
bottom chords, and on one of the 
bridges a horizontal bar member con- 
nected between the pier and the bot- 
tom chord is also used to resist lat- 
eral movement of the bridge. Such 
anchoring systems, costing $2,000 to 
$3,000 on a_ half-million dollar 
bridge, are held to constitute cheap 
insurance. 

More 
tures, of course, will have greater re- 
sistance to debris and ice. Massachu- 


rugged bridge superstruc- 


setts engineers feel that ruggedness is 
best increased by a strong lateral 
system in the plane of the lower 
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Left. rolled girder beams on stone-filled timber 


Fig. 7. A close call for a 540-ft. span 
steel arch over the Connecticut 
River at Bellows Falls. Ice put 
the kink in the bottom chord. 


chord or deck. The floorbeams. which 
act as columns’ under horizontal 
loads, benefit particularly from ex- 
cess strength. Just how heavy the lat- 
eral system should be is a matter for 
engineering judgment, but consider- 
ing that 15- or 20-ton ice cakes may 
strike a bridge when traveling from 
6 to 10 miles per hour it is evident 
that liberal allowances are not out 
of place. 

The flood in New Hampshire also 
emphasized bridge lessons, some _pe- 
culiar to the locality, others of na- 
tionwide application. Pin-connected 
trusses are easily knocked down by 
ice, whereas modern riveted trusses 
can take 


severe punishment. The 


flood did away with many of the fa- 








lenticular or 
Riveted 


trusses, on the other hand, still stood 


mous pin-connected 


“pumpkin seed” trusses. 
even when their lower chords were 
bent between panel points until they 
resembled scalloped members or 
until their verticals were bent and 
diagonals broken. In most cases the 
joint rivets were not torn out. The 
most spectacular case was that of a 
540-ft. steel arch, whose arch rib was 
bent over a foot out of line by the 


ice, and no collapse occurred. 


Saving stone bridges 


New Hampshire has a great many 
ancient dry stone arch bridges of one 
or two spans, and while a large num- 
ber of these were washed out many 
withstood high water in astonishing 
manner. Such bridges are little dam- 
aged even by considerable settlement, 
since the arch ring, being loosely fit- 
ted together adjusts itself to a new 
pressure line. Also, the essential por- 
ousness of the structure is believed to 
be an element of great strength, since 
pressure does not build up against the 
arches or piers as it does with solid 
structures. However, even if modern 
bridge building demands could jus- 
tify their use, such dry stone struc- 
tures could not be built widely be- 
cause the art of laying them up has 
been lost. A method of saving these 
old arches from destruction by install- 
ing a reinforced concrete inner struc- 
ture and pointing the existing stone 
has been developed and utilized by J. 
W. Childs. bridge engineer of New 
Hampshire. Two such bridges with- 
stood the flood successfully. 

Concrete decks on light steel trusses 
proved effective in resisting ice im- 
pact and buevancy when timber- 
decked structures washed off. Several 
famous old timber bridges were float- 
ed off or tipped over, but only after 
taking heavy punishment from the ice 
and debris that was dammed up by 
their covered sides. The high degree 
of indeterminacy caused by the mul- 
tiple intersections of the web mem- 
bers of these old trusses has been 
criticized, but these same multiple in- 
furnished enough extra 
stress paths to the top chords to hold 
up the after bottom 
chords were broken and some of the 
web members torn out. While this in- 


tersections 


bridge even 


herent extra resistance may not be ad- 
vantage enough to recommend such 
trusses for present-day service, it helps 
to explain the long life of the old 
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timber bridges throughout New Eng- 
land. 

Foundation settlement was a potent 
cause of damage, being particularly 
destructive to concrete slab and gir- 
der bridges and concrete arches, as 
shown in some of the illustrations. 
Abutments in New Hampshire as in 
Massachusetts were more prone to 
failure than piers. Mr. Childs suggests 
placing abutment footings deeper than 
ordinary caution would dictate, and 
in important cases founding them on 
piles protected by sheeting front and 
rear. If abutments are thus made 
stable. wing walls need not be extend 
ed very deep, and if water gets behind 
them and washes out the approach 
fill. no great damage will occur to the 
bridge. Such a washout might. in fact. 
be planned for, so that the greater 
waterway would relieve the pressure 
on the bridge. 


Rigid structures favored 


On culverts and short-span girder 
bridges in New Hampshire, inverts 
integral with the abutments and built 
with upstream and downstream cut- 
off walls justified themselves. No 
bridge built to this design failed or 
washed out. A vear or two ago the 
state began the practice of using rigid- 
frame bridges in replacing many of 
the old stone arch structures. This de- 
cision was also upheld in the floods 
when these modern bridges provided 
the necessary increased waterway. 
Also. the strength of the concrete 
frame was demonstrated in one _ in- 
stance when the foundations at one 
60-ft. span bridge 
washed out, dropping the structure 


end of a new 


about 18 in. The only visible damage 
was the opening of a few small cracks 
at the haunch. and after the bridge 
had been jacked back to its original 
position and a new foundation in- 
stalled these cracks closed up. 


Ice hazards in Maine 


Maine's bridge losses were repre- 
sented by a large number of old struc- 
tures of major size, most of them light 
steel trusses with timber floors. All 
were founded on masonry founda- 
tions, and failure was about equally 
divided between foundation washout 
or scour and tipping of the superstruc- 
ture. Ice flows were the principal de- 
structive agent. so that the lessons 
learned in Maine have particular ap- 
plication to the problem of impact. 

Pier scour and failure was more 
Maine than 


common in abutment 
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damage, in contrast to the experience 
in Massachusetts and New Hampshire 
This may have been due to the pre: 
ence of much heavier ice. Also, whe: 
the ice extended entirely across 
stream it was often below the level «{ 
the abutments, which thus were pro 
tected from the swiftly running wate; 
beneath, which found a fair target i; 
the piers. Numerous piers wer 
washed out, others settled, and in « 
number of instances piles were lef 
exposed without lateral support. 
Concrete bridges in Maine stood uy) 
well. Most of these had T-beam deck 
although steel beam spans with cor 
crete decks were also effective in ri 
sisting the ice pressure. The design « 
such structures would not be changed 
according to Max L. Wilder, stat 
bridge engineer. Concrete piers, hoy 
ever, will probably henceforth be 
inforced, after the experince with th 
Richmond bridge, whose five-year-old 
unreinforced piers were broken i: 
two, tipped over and badly cracked 
when an ice jam moved sidewai 
against them. Finally. the flood i: 
Maine demonstrated the advantave 
of placing superstructures above ex 
treme high-water levels whenever pos 
sible, and also giving the superstruc 
tures as much weight as is economi 


cally justified. 


Conclusion 


\ good many of the lessons in bet- 
ter bridge building emphasized by th 
failures in the New England states are 
being applied to the replacement 
bridges. Vertical clearances of the 
larger structures, at the insistence of 
the Bureau of Public Roads, are e» 
tended above the record flood stages. 
Longer spans are also ene ouraged, in 
the interest of greater discharge ca- 
pacity between piers. Foundations go 
much deeper 


since they replace old timber cribs 


deeper, and usually 
that were merely sunk into the mud 
by the weight of the stones in and on 
them. More positive anchorage of 
superstructure to substructure is a 
definite objective of design. And in 
construction and framing details, of 
course, the new structures incorporate 
modern practice fully. 

A picture of what is being done in 
the way of major new bridges and 
interesting and intricate repairs on 
the larger structures may be had by a 
trip up and down the major river val- 
leys. Such a trip will be described in 
an article in next week’s issue. 
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Fast Tunneling Clinches Sale of Water 


Charleston, S. C., working 1,000 men night and day drives a 7-ft. tunnel 


184 mi. between August and May to meet a sudden call for water by a large industry 


ogi 18.6 mi. long completed 
/\in seven months is something to 
talk about in tunnel 
even though one comes to find it 
less astonishing when all the condi- 
tions are known. This tunnel has just 
been completed to provide additional 
water supply for Charleston, S. C. 
\s a water-works improvement its 


construction 


hest measure perhaps is that it gives 
this famous old southern city 50.000,- 
(00 gal. more water daily (which can 
be boosted to abgut 80,000,000 gal. 
hy pumping) and that it has cost 
the city less than $1.000.000 and at 
the same time secured for it a profit- 
able contract for supplying water. 
Charleston has been adding pro- 
sressively to its water-supply sys- 
tem since about 1850; neglecting the 
intervening history, the city in 1917 
was getting its main supply from 
vorks purchased from a private com- 
pany that has as their principal ele- 
Creek Reservoir and 
Hanahan pumping station about 12 
mi. north of the city. Then, largely 
as the result of war demand for more 
water, a canal-and-pipe aqueduct was 
constructed west from Goose Creek 
Reservoir to tap Ashley River, which 
was dammed at Bacon’s Bridge, and 
a pumping station was built. This 
work was completed in 1919 but was 
not used until 1927 when the great 
lrought made it necessary. 
The drought also proved Ashley 


ments Goose 





River to be a very unsure source of 
supply and prompted the city water 
officials to look farther west to the 
Edisto River. As the result. it was de- 
cided to build a 414-mi. tunnel aque- 
duct from the Edisto to the nearest 
branch of the Ashley 10 mi. 
above Bacon’s Bridge dam: the water, 


about 


it was the plan, would go through 
the tunnel and down the Ashley to 
the dam and thence by the existing 
pipe-and-canal aqueduct to Goose 
Creek Reservoir. That tunnel was be- 
gun in January 1928. compieted a 
year later and put in operation in 
1931. The new tunnel is a continua- 
tion of the old one. (Fig. 1.) 

The construction of the new tunnel 
was not prompted by the 
city need for water but by a proposal 
by the West Virginia Pulp & Paper 
Co., to locate a new mill at Charles- 
ton if the city would 
water supply. This was an oppor- 
tunity to secure both an industry and 
a large buyer of water. In June 1936 


immediate 


guarantee a 


the city entered into contract to sup- 
ply the paper company a minimum 
of 25.000.000 gal. a day, issued 
bonds for $1.000,000, and began the 
construction of the new tunnel from 
the end of the old tunnel on Ashley 
River 18.6 mi. to Hanahan pumping 
station at the Goose Creek Reservoir. 

The ground through which the tun- 
nel runs consists of a mixed material 
overlying a bed of marl—virtually 


a soft calcareous rock 


about 17 per cent moisture and very 


containing 


homogenous. This marl bed crests at 
varving elevations and outcrops in 
places. In veneral the cover! is from 
10 to 60 ft. with a minimum of 20 
ft. At places the surface conditions 
are had due to swamp. The first 414- 


had built 


through this marl and before the new 


mi. tunnel been unlined 
tunnel was started it was decided to 
the old tunnel had stood 


up. Unwatering showed that almost 


learn how 


no deterioration had occurred after 8 
under water: instead the sur- 
face of the have 
hardened. so it was decided to build 


vears 
marl seemed to 


the new tunnel without lining. 

The same section (a 7-ft. diameter 
modified horseshoe of about 4014 sq. 
ft. area) as the old tunnel 
adopted. At the Edisto intake the ele- 
line of 


was 


vation is 26 ft. and the flow 
Goose Creek Reservoir is at El. 7 so 
that the fall in 231, mi. is 19 ft. 
This grade and section is expected to 
give a gravity flow of 50,000,000 gal. 
daily. which can be increased to over 
75.000.000 gal. by For 


drainage during construction the tun- 


pumping. 


nel was not given a uniform grade; 
instead the bottom is a succession of 
rises and falls having crests between 
shafts and valleys at shafts. 

The agreement with the paper com- 
pany (June 1936) anticipated water 
supply to the new mill by July 1, 

































1937. Fast construction was _ neces- 
-ary. It was therefore decided to dig 
the tunnel from 17 shafts and 2 por- 
tals: force account construction was 
also decided on, and work began on 
a basis of two 10-hr. shifts per day 
and a 6-day week with Sunday de- 
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voted to servicing and_ repairing 
equipment. Incidentally, before any 
construction, right-of-way above the 
tunnel wide enough for all surface 
operation was purchased. An account 
of the 


methods is given below. 


tunneling conditions and 





Marl Tunneling Methods 


by J. E. Gipson 


Manager and Engineer, Water Department. Charleston, S. C. 


\V HEN we speak of tunnel con- 
struction we usually think of 


a mountainous section, and when one 
begins to talk about driving a tunnel 
in low country where the average 
elevation above sea level probably 
does not exceed 60 ft.. and in many 
places is only 25 or 30 ft. it may 
look as if a tunnel was a crazy idea. 
The very sound reason. however, is 
that for 25 mi. we had a marl forma- 
tion, starting on the Edisto River on 
the west and extending eastward to 
the Cooper River, and in this entire 
2} mi. no evidence of falls. slips or 
cracks was found. When we first be- 
van to consider the project back in 
1928, we were apprehensive that the 
earthquake of 1886 


shaken this marl up pretty badly. 


might have 


but my investigations preliminary to 
driving the tunnel and the ob- 
servations made in driving the first 
section, convinced me that the earth- 
quake of 1886 had no effect on this 
underlying stratum, and that the sur- 
face movements which caused so 
much trouble and of which the 
papers talked so much, were the 
slipping of the overburden along the 
plane of the marl. 


There was some change in the tex- 
ture of the marl. In some places it 
was quite hard, approaching closely 
the hardness of limestone, and hav- 
ing an analysis of probably as high 
as 88 per cent calcium carbonate: 
at other places it was a much softer 
material, readily cut with a knife or 
hisel and having a calcium carbon 
ate content running as low as 45 per 
cent. There was some change in color 
but generally speaking the material 
had a dark gray color. The moisture 
content was about 17 per cent. The 
iron content was very low, and the 


silica content ran around 10 per 
cent but as high as 28 per cent. There 
was a small percentage of phos- 
phorus and magnesium. The princi- 
pal ingredients were calcium and 
silica. The interstices were very 
small, and capillary in size. 


Progress was rapid 


The progress made was very ex- 
ceptional even when one considers 
the nature of the material through 
which the tunnel is driven. The work 


of assembling the equipment and per- 
sonnel did not begin until June 1, 
1936. and there were 
shafts to be sunk, besides driving the 
tunnel from two headings from each 
shaft except No. 6 and No. 22. The 


seventeen 
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best week’s progress was made }}), 
first week in January when 7,\)32 
ft. of tunnel were driven. After |); 
the progress slowed down beca 
some of the headings had met and 
the number of men driving the | 
nel was thereby reduced. The {\;\a| 
heading was driven through on | 
21, 1937 so that the 98,000 ft 
tunnel were driven, including 
sinking of the shafts and the final 
holing through of the last secti 
in nine months. The time, howe 
for actually tunneling the 98.000 f{. 
was a little over seven months as 
did not manage to start actual tun 
ing until about Aug. 1, 1936. 
One of the principal difficu! 
was the territory through which 


tunnel was driven. A large port 
of the 18 miles was in low swai 
land, some of it being just al) 
tidal elevation or below, and sul 
to overflow due to the low grad 
The roads were the ordinary cou 
roads, and in one or two instan 
we had to build corduroy roads, a 
in hauling the equipment in and 

it was pretty hard to keep these ro 
up, considering that the soil on whi 
we had to build them was low, pea 
swamp humus. For instance, betw: 
shafts No. 7 and No. 6, the dista: 
through the swamp was 1.800 fi 
but to go from Shaft 7 to Shaft 6 | 
truck or automobile required, whi 
the roads were in the best conditio: 
during the dry season of the year. a 





A tunnel in marl was excavated by air spades and light blasting at a speed 


of 2.3 mi. a month to increase the water supply of Charleston, S. C. 
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Fig. 3. Men in relays 800 ft. apart pushed the muck cars to the cages of 17 hoist 
shafts averaging a mile apart on the Charleston water tunnel. 


Fig. 4. Bolted timber head frames at each of the 17 
tunnel were quickly erected and removed for the short eight months use. 


trip of 15 mi.; after the winter 
months came on, the heavy rainfall 
combining with the reconstruction of 
a portion of these roads by the state 
highway department, made it neces- 
sary to make a trip of 35 mi. To 
cover the entire field of operations 
required traveling some 75 or 80 mi. 
every day over some very poor roads, 
in many instances it was neces- 
sary to carry fuel for the engines in 


and 


small containers by team and even 
nm horseback, 


Shaft sinking 
As stated, tunnel driving was be- 


gun at 17 shafts and 2 portals. The 
main problem was to sink the shafts 





shafts of the Charleston water 


through the overburden of. soil. 
swamp muck, clay and sand, down 
into the marl after which the difh- 
culties so far as sinking was con- 
the marl is 
impervious. Two methods were used 
in sinking the shafts: One was to 


cerned were over, as 


drive sheeting and make excavation 
in the open, the sheeting being driven 
to the marl, and this was the way 
most of the shafts were sunk. par- 
ticularly where the overburden was 
relatively shallow; the other method 
was to sink a caisson, a steel shoe 
being built up for cutting edge and 
a section of concrete poured and the 
caisson weighted. and the material 
then excavated just in advance of 
the cutting edge and hoisted to the 
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very satisfactory. but in one 
instance we had some difficulty when 


a sand stratum of verv fine and 


round grains was encountered carry- 
ing considerable water, with the re- 
sult that the shaft got out of plumb 
and the overburden caved around the 
shaft and washed in. This was over- 
later the out 


side and also by adding weight. 


come by sheeting on 


At each shaft site there were erect 
ed a 220-cu. ft. capacity oil or gas 


oline engine-driven compressor o1 
skids: a single-drum gasoline driven 


5-kw. gas- 


lightine unit: storage 


hoisting engine: a small 
110-volt 


tanks for oil and gasoline. and. over 


oline 


the shaft. a four-post tower in which 


an elevator cage was rigeed. 


The muck was removed in indus 
trial mine cars of about 20 cu. f 
capacity. fitted with roller bearines 


and running on a light industrial 1 
with steel ties. These muck cars were 


the elevat 


pushed directly on to 

and hoisted to the st 

out on an overhead trestle work and 

Man 

pushing the muck cars between head 
The 

erade of 0.2 per cent so that if th 


| 
the 


cage Iirtace. rur 


dumped. power Was used it 


y* 


ings. tunnel had an ascendine 
track was kept up in good shape 
pusher on the muck car had no diff 
culty with cars loaded to heaped-up 
capacity. The 0.2 per cent grade also 
permitted any seepage water in the 
tunnel flow back to the 


shaft where a small pump lifted it to 


proper to 


the surface; this seepage amounted to 
less than 1% gal. per lin. ft. of tunnel 
per 24 hours, the wetted perimeter 
of the tunnel being about 23 ft. 

Air was piped down the shafts 
from the compressors through 2-in. 
standard wrought steel pipe extended 
The 220 cu. ft. 


compressor proved amply large for 


in each direction. 


all purposes. 


Driving tunnel 
Tunneling was done by blasting. 
there being usually five holes in the 
7-ft. holes 
were drilled with fish-tail-type auger 
bits, to a depth of about 5 ft., four 
holes being spaced radially around 


diameter heading. The 


the circumference, with an inclina- 
tion toward the center of the section, 
and one center hole driven in hori- 
zontally, so that at the back or the 
base the four holes formed a circle 


about 31% ft. in diameter around the 






































































center hole. The charges were tamped 
very lightly as it was found that less 
difficulty was experienced with the 


products of combustion by _ this 


method than by tamping the charges 
hard. All charges were fired by dry 
cell battery and the mass was lifted 
forward into the tunnel about 3 to 4 
ft. The larger pieces were broken up 
with pneumatic spades and then the 
section was trimmed to within a few 
inches of full size by 


The final trimming of the 


pneumatic 
spades. 
tunnel was done by hand, using a 
carpenter's adz, with about a 4-in. 
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blade and with the curvature in- 
creased slightly so as to enable work- 
men standing on the floor to trim 
from overhead down each side to 
floor. By this means a smooth-sur- 
faced uniform section was obtained 

At distances of 600 to 800 ft. sid- 
ings were placed in the tunnel for 
passing the loaded and empty muck 
cars, and the pushers were in relays 
so that each man pushed a loaded 
car only 700 or 800 ft., where he 
met his relay returning with an empty 
car. 

The tunnel was completed April 28, 





Stack Handles 


Nitric Fumes 


Corrosion resistance provided by stainless 


steel plates fabricated by gas welding with a stainless rod 


containing columbium 


? how first practical installation of 
stainless steel fabricated by OXY- 
acetylene welding with columbium- 
bearing stainless steel welding rod 
has now given three years of servi 

under severely corrosive conditions. 
Included in the installation is a stack 
50 ft. high and 194} in. in diam. and 
some 15-in. piping, both of which 
handle gases containing high concen- 
trations of nitric oxide at tempera- 
tures ranging between 570 and 750 
deg. F. When the piping, of 10-ga., 
18-8 stainless steel sheet, was 
installed, 
and columbium-bearing welding rods 


stabilized stainless _ steel 
were not available, but when later 
some 16 ft. of test welds were made 
in the piping using columbium-bear- 
ing rod and when five monthly in- 
spections resulted in encouraging re- 
ports, it was decided to employ the 
columbium-bearing — stainless _ steel 
welding rod in the fabrication of a 
new stainless steel exhaust stack. 
The material specified for the ex- 
haust stack was 10 ga., low-carbon 18 
per cent chromium, 8 per cent nickel 
steel sheets containing titanium as a 
stabilizer. Stabilized stainless steel 
was specified to eliminate any ten- 
toward intergranular corro- 
sion, which had been observed in a 
few cases in regions adjacent to the 
welds in the plain stainless steel 


dency 


piping of the original installation. 
Five flanged sections, each 10 ft. long, 


and bolted together at angle flanges 





Fig. 1. Stainless steel stack 50 ft. high 
whose 125 ft. of joints were 
made by oxy-acetylene welding 
using columbium-bearing stain- 
less steel rod. 
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1937. Robert E. Parker, New York 
was general superintendent of co 
struction and had full charge of Jayii 
out and organizing plant and personn 
Francis B. McDowell, Jr., assista: 
manager and engineer of the Commi 
sioners of Public Works, Charlesto; 
had charge of all field work. Ricl 
ard E. Mynatt of Mr. Parker 
force was executive manager of th 
field office, Summerville, S. C.. 0 and 
J. E. Gibson, manager and engineer: 
of the water department, had genera 
charge of the entire undertaking fo) 
for the Commissioners of Public Work 
of Charleston. 


on the ends, compose the 50 ft. length 
of the stack. Each of these 10 ft. sec- 
tions is made of two pieces of 5x5-ft 
stainless steel material formed int 
193-in. 


longitudinal seams are welded, and 


inside diameter rolls. The 


the resulting cylinders joined int 
10-ft. lengths by means of circum 
ferential butt welds, using colum 
hium-bearing stainless steel rod wit! 
a special stainless steel flux. The 
flanges are attached to the sections 


by continuous 


welds and simila: 
joints are used at the connection to 
exhauster inside the building. 
Although the stainless steel ex 
haust stack was placed in_ service 
without heat-treatment after welding. 
there have been no signs of corrosion 
and no cracking of the welds or metal 
adjacent to the welds during the more 


than two years it has been in service. 
New Weather Stations 
In Muskingum Valley 


In an effort to establish the relation 
between rainfall and soil erosion, the 
Soil Conservation Service has estab- 
lished about 500 weather observation 
stations in the watershed of the Mus- 
kingum River in Ohio. Working in co- 
operation with the Weather Bureau, 
the Ohio WPA and the Muskingum 
Watershed Conservancy District, the 
Service has set up the stations in an 
area of 8,000 sq.mi. extending over 
22 counties. 

Located about four miles apart, 
the stations are manned by farmers 
from the relief rolls who have re- 
ceived training in reading weather re- 
cording instruments. Readings are 
taken every half hour from 7 a.m. to 
7 p.m. The data is compiled at New 


Philadelphia, Ohio. 
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Municipal Sewage Irrigation 
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A sewage irrigation farm scheme at Vineland. N. J. since 1928 provides 


disposal facilities for 8.000 people and aids crop production in poor soil 


Following the abandonment of an 
erloaded sand filter sewage treat 
ent plant in 1928. Vineland, N. J.. a 

community o} 8,000 people, adopted 

sewage irrigation farming as a means 
of disposal. This decision was influ- 
enced in part by successful use of this 

heme at nearby state institutions 
where tt had been em ploved for many 
years. The soil at Vineland, which is 
near Philadelphia, is a sterile coarse 
sand well adapted for drainage but 
not suited to farming unless irrigated 
ind fertilized. Conditions are ideal. 
therefore, for sewage disposal com- 
hined with farming. In the following 
article Mr. Mitchell outlines expert- 
ences at the Vineland sewage farm 
during the past nine years. Othe: 
articles on sewage irrigation by the 
vame author were published in ENR 
issues of Feb. 14, 1924, pe 284; Jan 

9. 1930, p. 65; Jan, 8, 1931, p. 66. 

and July 6, 1931, p. 37. —EbITOR 

green DISPOSAL by land irriga- 

K) tion on farms where crops are 

crown has been successfully practiced 


for more than two decades at several 
public institutions in New Jersey and 
for the past 9 years at Vineland, N. 
J... a municipality of 8,000 popula- 
In the latter place much ex- 
perimental work has been done in 
connection with the practical appli- 


tion. 


ation of sewage irrigation and farm- 
ing and the results have been highly 
gratifying. This article is intended as 
a summary of findings and a descrip- 
tion of operating methods. 

Perhaps the chief cause of failure 
of many sewage irrigation schemes 
in the past may be laid to slipshod 
methods and lack of proper attention. 
Too often the opinion has prevailed 
that if the effluent from a settling tank 
is spread on land it will take care of 
itself. While it is true that there is 
probably no better purifier of sewage 


effluent than a suitable soil. it is also 


true that certain necessary attention 


must be given to the method of con 


ducting such disposal or else un- 


will follow 


as they will from carelessness in con 


satisfactory results just 
nection with any other method of dis- 
Most of the essential care 


however. is litthe more than 


posal. 
needed 
that required for producing useful 
farm crops at the same time. 
Adoption by municipality 
The study of possibilities of sewage 
irrigation of crops with Vineland sew- 
age was undertaken by the writer and 
S. Department of 


Avriculture at intervals during the 10 


engineers of the U. 


& € 


No.1 e pipe s 


vears preceding the adoption of this 
method in 1928. 


that time was treating its sewage in a 


The municipality at 


sand filter plant which was over- 


loaded 


sance, The de ision by 


much nui- 
the Vineland 


officials concerning 


and a source of 


borough sewage 
irrigation was strongly influenced by 
the suecess of similar installations at 
a nearby state training school and at 
other places in New Jersey (ENR, 
Feb. 14, 1924, p- 284). 

Preliminary surveys showed three 
possible locations for a sewage farm 
within a short distance of the bor- 


ough. An 


with pine and scrub oak growth lo 


area of LO acres covered 


cated 214, miles from the town was 
finally selected. Here a concrete set- 





Layout of the Vineland sewage irrigation farm showing cultivated section 


areas at different elevations, each served by a separate distribution line 


located at the high point of the section. 
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tling tank—60 ft. wide, 100 ft. long 
and 15 ft. deep, divided into four 
chambers—was constructed and con- 
nected with the town sewerage sys- 
tem. Equipment for pumping settled 
sludge from the tank was also pro- 
vided. An effluent line was construc- 
ted to the edge of the land used for 
farming. 

The general layout of the area 
farmed (about 14 acres). the sludge 
disposal area. and the pipeline used 


for distribution are shown in Fig. 
1. When the disposal plant was 
first built ditches were constructed 


through the cultivated area where the 
present pipelines Nos. I. II, and III, 
are shown on the map. After a short 
period of operation these ditches were 
replaced with 12-in. tile pipelines 
supplied with outlets. The chief diffi- 
culty with ditch irrigation was that 
washouts would occur occasionally 
and, if not discovered immediately, 
permitted the unregulated diversion 
of the sewage where it would damage 
vrowing crops and erode the land. 
These ditches were also objectionable 
because of the appearance and odor 
of sewage flowing in them. 


Distribution system details 


The settling tank with a capacity of 
about 500.000 gals. and a detention 
period of about 2 hr., is located about 
900 ft. from the nearest corner of the 
farm. The effluent 
when the tank is nearly filled with 


is clear (except 
sludge) and flows by gravity through 
a 15-in. pipeline along the north side 
of the farm. From this line there are 
three distributing feeders, of 12 in. 
pipe, serving three cultivated areas; 
each line can deliver a maximum flow 
of 850 ¢g.p.m. A shut-off valve is lo- 
cated at the inlet to each section of 
the feeder line which is provided 
with two-way outlets at 3-ft. intervals 
its length: flow from indi- 
vidual outlets can be regulated. 


along 


Construction details of the distrib- 
utor lines are shown in Fig. 2. It is 
essential that all the outlets between 
valve boxes are of the same elevation 
and the variation should not be more 
than 0.02 ft., especiaily where small 
flows are involved. Even with all out- 
lets at the same elevation it is some- 
times difficult to make the sewage 
flow 


rate 


down all the furrows at the same 
of speed. For controlling the 
from individual 
frequently necessary because of un- 
equal rate of flow down these furrows, 


flow outlets. as is 
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concrete cast cylinders are laid across 
the outlet. Although some leakage 
occurs this is of little importance. 


Land slope and flow 


The slope of land to be irrigated 
can be less than 6 in. or more than 
3 ft. per 100 ft. under certain con- 
ditions, but for general crop pro- 
duction these limits should be closely 
observed. At the 
slope of 0.7 to 1.5 per cent has given 


Vineland farm a 


the best results. On soils of a heavier 
type than many of those in southern 
New Jersey a very light grade is de- 
sirable. With too steep a grade, even 
on a very poor soil such as that at 
Vineland, a great deal of attention is 
required in changing the flow from 
section to section. This difficulty can 
be overcome somewhat by dividing 
the main stream of sewage among 
several sections. When this is done, 
however, the flow in all but the last 
section will be less from the outlets 
at the end than those at the beginning. 
With a grade of much less than 6 in. 
per 100 ft. on coarse sand the area 
that 
drought in hot weather becomes very 
limited. On the other hand, for sew- 


can be irrigated during a 


age disposal without crop growing, 
a very slight grade is desirable, pro- 
vided the land is kept free of weeds 
by cultivation. 

The layout of the Vineland distri- 
bution lines, Nos. I, II, and III. into 
sections (Fig. 1) was based on the 
following principles: (1) the flow 
during the day should be about 15 
g.p.m. for each furrow on sandy soil; 
(2) where the slope is steep the vol- 
ume of flow can be less: (3) the dif- 
ference in elevation between outlets 
of adjoining sections should be at 
least 6 in. 

In actual practice, however, these 
principles could not be strictly ad- 
hered to at the Vineland farm without 
excessive grading. Because of less 
than 6 in. difference in elevation be- 
tween the outlets of each of the four 
lower sections of line, Ne. I. there 
is some flow from the outlets of the 
sections above the one in use. Where 
the desired difference in elevation of 
not be secured, the 
overflow can be prevented by using 
larger pipes (to eliminate friction re- 
sistance to flow), or outlets can be 


sections could 


plugged to avoid overflow. 

The ideal irrigation layout would 
provide for the sewage to reach the 
ends of all the furrows in a section 
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at the same time. This conditio; 
best be approximated by: (1 

ing all outlets in a section diff 
elevation not more than 0.02 
foot; (2) by making all furro 
width not having 
cluttered with weeds or debris: | 
(3) by having all of the furr: 
nearly the same grade. 


same and 


Land preparation and cro} 


Some grading is usually neces. 
on land used for sewage irriga 
In addition, to avoid the possi! 
of sewage effluent getting into streains 
or too near public roads, an 
embankment should be built ar 
the field. It may also be desiral 
build a ditch around the field to 
away storm water runoff so that 
absorptive power of the soil is 


lessened. 

Experiments ‘have shown the de. 
sirability. if the 
practicing different methods of ir. 
rigation according to the natur 


6 


not necessity. of 


the crop. Flooding, for instance. js 
not practical during the growing <ea- 
but it for winte 
disposal. On any sandy land. field 


son can be used 
corn or sweet corn is planted in the 
bottom of which are made furrow: 
3 ft. apart. Sewage flows down these 
furrows until the corn is about 3 ft. 
high and then the ground is ridved: 
irrigating furrows, however, are left 
between the rows. In the late fall at 
the Vineland farm furrows are made 
and early in the spring onion seed is 
sowed along one side of the furrow. 
Between June 15 and July 15 sweet 
corn is planted in the furrow opposite 
the growing onion sets. When the corn | 
plants are very small the onion sets 
are gathered. Egg-plants are then set 
on one side of shallow furrows made 

6 ft. apart. Irrigation furrows are 
made farther and farther away froin 
the plants until, when the fruit is 
ready to be gathered, the sewage flows 

in furrows 3 ft. from the plant. This 
prevents the fruit from coming into 
contact with the flowing sewage. |!i 
roots grow laterally with sufficient 
rapidity to avoid any check in plant 
growth from lack of water as the ir- 
rigation furrow is moved, 


Irrigation practice 


In 1936 the crops were irrigated 
more frequently than had been done 
in former years. As a result a larger 
area than formerly was irrigated with 
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Fig. 2. Outlet construction details on a distribution line: (A) 12-in. tile pipe pierced with holes at 3 ft. 
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intervals; (B) 


riser sleeve and metal concrete form; (C) outlet casting being set on riser top; (D) plug in place and ready for 
concrete; (E) adjusting outlet elevations to the same grade; and (F) completed outlets along the distribution line. 


less damage weather. 


When the sewage flows down the fur- 


during dry 


rows at intervals of two or three days, 
more land can be covered than wher 
the flow occurs only once a week. 
With frequent sewage irrigation in 
furrows a glazed surface is formed 
which renders coarse sand less per- 
vious and permits more rapid flow of 
effluent down the rows. This condi- 
tion disappears after a week with no 
irrigation. The glazed condition is 
also removed by rain to such an ex- 
tent that it has been found advisable, 
on the very coarse sand at the Vine- 
land farm. to continue irrigation of 
crops during and immediately after 
rain instead of disposing of the sew- 
ige on non-crop land when rain fur- 
nishes sufficient water for growth. 
While the sanitary engineer aims to 
use as little land as possible in dis- 
posing of sewage, it should be borne 





in mind that the object of the farmer. 
who uses sewage for irrigation, is to 
secure the possible value 
from the water and fertilizer in sew- 
therefore should 
much land as possible. 
During late fall and winter. be- 


greatest 


and cover as 


age, 
t 


cause of convenience and plenty of 
available land, the 
the sewage effluent at Vineland is dis- 


greater part of 
posed of in woodland or in non-croy 
flat lands. 
discharged on woodland in the winter 
of 1933-34 and automatically spread 
over only 214 acres. Where sewage 


Seventy davs’ flow was 


irrigation is practiced on good farm- 
land, it is possible to use winter sew- 
age for fertilizing purposes. 

On the coarse, sterile sand of the 
Vineland farm experiments have in- 
dicated that only phosphorus, of the 
fertilizing elements present in sewage, 
is retained in the soil for any length 





of time and that when growing plants 
are not present, the nitrogen and pot- 
into the drainage 


ash readily pass 


water. Humus-making material was 
incorporated in plots of this coarse 
sand for several years and no bene- 
ficial effects were shown on sewage 
irrigated crops when compared with 
results on plots from which humus 
making material had been carefully 


removed. 
Crop production 


During a five year period—1929- 
55—experiments on crop produ tion 
were made at the Vineland farm. Un- 
irrigated but fertilized and limed land 
failed to produce crops of conse- 
quence because this land is not fitted 
for farming under ordinary condi- 
tions. For instance, sewage irrigated 
field corn yielded 70 bushels per acre 






















































































while the unirrigated but fertilized 
corn yielded less than 7 bushels per 
acre. Asparagus was the only sizeable 
crop produced on fertilized but un- 
irrigated land. 

Use of lime and fertilizer together 
with sewage irrigation. over a period 
of five years, resulted in the con- 
clusion that while fertilizers would 
in many cases increase the vield of 
crops, the increase was not sufficient 
to pay for the fertilizer used. Liming 
the soil the year after it was cleared 
of trees and brush proved a _ profit- 
able operation on most crops, egg- 
plants being a notable exception. 

Many crops not mentioned have 
been grown successfully in an ex- 
perimental way at Vineland. Because 
of local commercial conditions. sweet 
corn is now the major crop. If less 
labor in growing and marketing were 
desired, field corn would be a good 
crop. Soy beans and forage have also 
been produced with good success. 


Esthetic considerations 


There seems te be no adequate 
proof that sewage irrigation. if prop- 
erly conducted, is a menace to health. 
Generally speaking. crops that are 
eaten raw should not be sold from a 
sewage farm. However. tree fruits and 
nuts are sewage irrigated quite ex- 
tensively and presumably with safety 
when proper precautions are taken. 

Some institutional sewage irriga- 
tion plants are located near private 
dwellings and traveled highwavs and 
h :ve caused no complaints from near- 
by residents. Institutional sewage is 
fresh. whereas Vineland borough sew- 
age becomes septic while being col- 
lected and piped 214 miles from the 
farm. Although there are 
around the settling tank, (which is 
well away from dwellings). as a rule 
the odor from the effluent on the farm 
is slight. It is believed that these 
odors could be controlled by the use 
of chlorine but there is no need at 
present to incur this additional ex- 


odors 


pense. 
Revenue and cost data 


The products of the Vineland farm 
are sold mostly to dealers in nearby 
towns and consumers who come di- 
rectly to the farm for supplies. The 
income from the farm in 1936 com 
pared favorably with those of average 
farms in the vicinity. This means that 
a family can occupy the farm build- 
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ngs owned by the borough, take care 
of the disposal of the effluent from 
the settling tank in a sanitary man- 
ner throughout the entire year. and 
secure adequate compensation there- 
for by farming the land. 

Superintendence of disposal of the 
effluent is a duty of the farmer. AI- 
most daily attention is needed for 
this. except in winter. Care of the 
settling tank. including sludge dis- 
posal. is a duty of borough officials. 
The sludge. which is in a partly di- 
gested state. is removed from the tank 
once or twice each year. It is spread 
over the land and either plowed un- 
der the soil or permitted to lie in the 
fields until dry and then burned. 

The total cost of the Vineland sew- 
age disposal plant. installed in 1927- 
28. was $146.472.29. The following 
items of this total are of interest in 
this discussion: 


Pipeline to settling tank. .$68.124.15 
a 21.873.00 
Pumping equipment ..... 5,266.11 
Land and farm buildings. 21.210.00 
Pipe from tank to farm.. 11.072.66 
Farm distribution system. 2.671.90 


The total cost is covered by serial 
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bonds extending over 30 years. Si; 
all the construction except pum) 
machinery and valves is of a dura 
nature, the expense for an indefin 
period after this time will presu 
ably consist of operation only. | 
annual 
$600. If no crops were grown. a 


operating costs are aly 


therefore no revenue received, | 
operating expenses would be in 1! 
neighborhood of $1,450 per year. 

When crops are grown, the routi: 
outlined in this article, or simila: 
good farm practice, must be adhered 
to if paving crops are to be secured 
It is questionable whether the land 
operations necessary for sanitary di: 
posal of sewage would be efficient! 
carried out year after year if the de- 
sire for good paying crops were not 
an incentive. 

The experience of the last two 
decades in New Jersey has shown 
that sewage disposal by irrigation of 
crops is sanitary, practical and eco- 
nomical on good farm soil as well 
as on sterile sand not suitable for 
crop production by the usual method 
of farming. Many towns and institu- 
tions could profitably employ this 
method of disposal, 


Water and Sewerage Improvements 
Advance in New York State 


Water and sewerage improvements 
throughout the state of New York 
have heen advanced by at least a 
quarter of a century due to the avail- 
ability of state and federal funds for 
unemployment relief, according to 
C. A. Holmquist, director, division 
of sanitation. Ninety-two 
treatment plants have been con- 
structed in New York municipalities 
since federal funds were made avail- 
able. and when plants now under 
construction are completed the vol- 
ume of sewage receiving treatment in 
these plants will be considerably 
greater than that being treated. in 
plants previously constructed. 

In 1936, under PWA, 27 water 
supply projects estimated at $5.000,- 


sewage 


000 and 17 sewerage projects esti- 
mated at $4.500.000 were completed 
and placed in operation: 14 addi- 
tional water projects and 13 sewer- 
age projects estimated at $15.000.000 
were placed under construction. 
Outstanding PWA projects have 
been the sewers and treatment works 


for the city of Buffalo, the Coney 
Island sewage disposal plant. inter- 
cepting sewers to the Wards Island 
disposal works, and the treatment 
plants at Niagara Falls, Auburn and 
Elmira; water filtration plants have 
been completed at Newfane, Platts- 
burg and Sodus Point. Outstanding 
projects undertaken through WPA 
have been the sewers and treatment 
plant in Onondaga county, the Al- 
bany and Buffalo reservoirs. 

During 1936, 22 new distributing 
svstems, 22 new or additional 
sources of water supply, 14 storage 
reservoirs. 6 filter plants, 17 addi- 
tions to filter plants, 12 chlorination 
plants. 14 chlorination replacements. 
47 general improvements and 96 
major water main extensions were 
completed. In the sewerage construc- 
tion field progress is reflected by the 
completion during 1936 of ten com- 
prehensive sewer systems, 9 sewage 
treatment plants, improvements to 
12 disposal plants, and 44 major 


sewer extensions. 
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Structures to Control ‘Torrents 
by R. E. Cruse 


Captain, ( 


Debris basins, detention 


present a striking variety of 


battle of Los 


unty, California, to protect its grow- 


The long {ngeles 
¢ population and land values from 
torrential floods was outlined in EN- 
cINEERING News-Recorp, July J, p. 
22. Two years ago the county asked 
leral aid through the Works Prog- 
ress Administration and one of the 
conditions of the WPA grant was 
that the construction should be under 
the direction of the Corps of Engi- 
neers U.S.A. The WPA funds were 
restricted to ten specific items of 
work and the description that  fol- 

lows is limited to these items. 
Eprror 


| y HEN the army engineers took 
' charge of the Los \ngeles 


‘Orps 


picture is on a reinforced concrete channel for Alhambra Wash. 


nS Los 


of Engineers, 


Angeles, 


Calif. 


dams, open and covered channels and channel! crossings 


flood-control structures in Los Angeles County 


county flood-control work. the county 
flood-control had 
all the known records of rainfall, run- 
off and related matters, and had set 


district assembled 


up and operated gaging stations for 
rainfall and for stream flow, test plots 
for measuring runoff and other ac- 
tivities to acquire reliable informa- 
tion on which to plan its work. By 
1935, the district had developed a 
comprehensive plan for the control of 
floods on all the major flood produc- 
ing streams, washes and canyons, 
and had completed in accordance 
with this plan the work summarized 
in the preceding article. 

The projects that are the subject of 
this article were selected by the flood- 
control district as being the most im- 


“ 


. 
Fig. a Channel inverts were generally concreted in alternating 30-ft. sections by paving mixers; the work shown 


= of per mee fr al ae 


portant and urgent items in the com- 


prehensive plan on which work could 


be started immediately. When these 
projects were approved, and the 
funds for their construction were 


made available to the federal engi 
neers, the flood-control district made 
available all its hydrology and hy 
records and computations, 
other 


planning work as it has been able t 


draulie 
and also such structural and 


develop within the short time afte: 
the passage of the Emergency Relief 
\ppropriation Act. The Engineer Ds 
partment at the same time started in 
dependent computations from avail 
able records; in general, the results 
obtained have agreed with those made 


by the county flood-control district. 


hi 
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The projects planned are named in 
the accompanying tabulation, and 
the structures divide into two main 
classes: (1) Debris basins and dams 
at the mouths of mountain canyons, 
with outlet channels leading to the 
main river drainage system, and (2) 
channels for the enlargement and im- 
provement of certain portions of the 
Los Angeles River and its principal 
flood-producing tributaries, and Bal- 
lona Creek. 

As an indication of the variety of 
work involved the following count of 
structures is given first: 


Trapezoidal channel with paved banks, miles. 21.8 
Rectangular reinforced concrete conduit, open 


and closed, miles 30.2 
Prick elliptical arch conduit, miles 2.9 
Tunnel, concrete lined, mile 0.1 
New highway bridges designed, nuraber 38 
New railroad bridges designed, nun.ber 12 
Slab street crossings on channels, number 73 


bridges altered or extended, number 6 
Footbridges, number. . . | 
Pumping plants, number. a 
Dam with controlled gates, nu:..ber 1 
Debris basins and dams, numver... 8 


Even this formidable list does not 
completely represent the number and 
variety of operations as for example: 
Since practically all channel is located 
within a congested city, the number 
of gas, water, electric, telephone, 
sewer and other lines crossing the 
channel necessitated an enormous 
amount of detail planning. A very 
troublesome problem was to deter- 
mine the location, size, elevation and 
capacity of the necessary inlets and 
inlet structures to take care of side 
and tributary drainage; many addi- 
tional drainage provisions were made 
necessary by the increased height of 
the new channel levees or side walls 
which often shut off surface drainage. 
There are hundreds of these side in- 
lets which vary as designed from a 
single 18-in. flap gate to banks of 
five 84-in. gates. Each had to be made 
a separate study, and agreement 
reached with the city concerned as to 
capacities, location, elevation, etc. 

In channels at least a 2-ft. free- 
board was provided above the maxi- 
mum computed water surface, and in 
addition to the superelevation at 
bends, allowances were necessary for 
curvature and for side inflows. 
Whether the channel should be trape- 
zoidal, with rock-paved banks, or a 
reinforced concrete rectangular sec- 
tion, was influenced by the width of 
right-of-way available; by the size of 
the required cross section, and, in 
this particular job, by the type of 
channel that, other things being equal, 
would give the most direct labor. 

The walled or rectangular channels 
are in most cases made up of two 
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DESCRIPTION OF PROJECTS 


1. Sycamore and Verdugo Washes— 
Verdugo Wash collects drainage from 
the Verdugo and San Gabriel moun- 
tains: flows through Glendale into Los 
Angeles River; construction rectangu- 
lar reinforced-concrete conduit 87 ft. 
wide 5.2 mi. long; side drainage inlets, 
and reconstruction of all bridges; 
Sy:amore Wash is construction within 
Glendale of detached pieces of closed 
concrete conduit; total length 3.275 ft. 

2. La Crescenta-La Canada and 
Haines—Construction small dams at 
the mouths of canyons in the San 
Gabriel Mountains north of Glendale; 
behind dams are basins in which debris 
brought down by floods may be caught 
and clear water only delivered into 
Verdugo Wash by rectangular rein- 
forced-concrete conduits from the spill- 
ways to Verdugo Wash; total debris 
capacity of basins 225,000 cu.yd., total 
length of outlet channels 32,000 ft. 

3. Ballona Creek—Drains western 
Los Angeles, Hollywood, Beverly Hills 
and Culver city; 9.200 ft. above Wash- 
ington Boulevard is a rectangular rein- 
forced-concrete conduit 80 ft. wide, 
capacity 25,350 sec.ft. at Washington 
Boulevard; Washington Boulevard to 
the Pacific Ocean, 37,800 ft., trape- 
zoidal section hand-laid rock paving; 
high banks for 8,700 ft. below Wash- 
ington Boulevard, rectangular concrete 
conduit with sloping banks above; dis- 
charge 46,000 sec.-ft. at the Pacific 
Ocean; bridges rebuilt. 

4. Los Angeles River—Main river 8.9 
mi. in the northern part of the city, 
and 2.4 mi. through the industrial dis- 
trict enlarged and straightened to a 
trapezoidal section by excavation and 
levees; side “slopes hand laid paving. 


5. Long Beach Northeast Drainage 
System—Northeast Long Beach; nat- 
ural drainage toward a low area: exca- 


walls with an invert slab. Some of the 
walls are T-shaped cantilevers de- 
signed for strength and_ stability 
against pressure from either side with 
no aiding pressure on the other side, 
while other T-shaped walls are of the 
counterfort type. The greater portion 
of the conduit walls are L-shaped 
with the base forming part of the in- 
vert slab. Special consideration was 
given to detailing these bases so as to 
set up actual points of relief to mo- 
ment bending and to allow assumed 
quasi hinges, this design resulting in 
a considerable economy of material. 

In one case, Verdugo Channel, 
there was an existing rectangular con- 
crete conduit of inadequate capacity 
which proved troublesome as it was 
not desired to destroy the recently 
built conduit but to make use of it if 
possible. In the upper reaches of the 
channel where the elevations of the 


vation of a reservoir with a capac 
161 acre ft.; water pumped int 
Los Angeles River. 

6. Rubio Wash—San Marino and § 
Gabriel, into the Rio Honto; impr 
ment of the channel 4.5 mi. }y 
rectangular reinforced-concrete con: 
from 26 ft. to 48 ft. wide; dischar 
capacity at lower end 13.500 see.{t.- 
replacement of a number of bridge: 

7. Alhambra Wash — Junction 
streams, drains eastern Alhambra 
flows into the Rio Hondo; constr 
tion, for 7 mi. reinforced rectangu 
concrete conduit of various dimensic; 
mouth 50 ft. and discharge cay: 
12,500 sec.ft.: replacement of seve 
bridges. 

8. Eaton Wash—Mouth of Ea: 
Wash. northeast of Pasadena; 
struction a rolled fill earth dam » 
overflow spillway and controlled out 
gates, forming a debris and_ retard 
basin with a capacity of 1,050 ac: 
ft. which serves a drainage area 
11.5 sq.mi.; dam 2.000 ft. long. 1 
mum height of 60 ft., 800,000 cu.yd. 


9. Compton Creek—In 8.3 mi. dri! 
Compton and flows into the Los A 
geles River; enlargement of creek: 
rectangular reinforced concrete con: 
50-60 ft. wide for upper 5.6 mi.; th: 
lower 2.8 mi. to the Los Ange! 
River a trapezoidal section with h 
laid rock side slopes; requires the cx 
struction of a large number of str 
crossings. 

10. Kenter Canvon—A_ detached 
drainage channel through Santa Mi 
ica for 2.9 mi. into the Pacific Ocean: 
entire channel is under the stree 
of Santa Monica in elliptical brick arch 
with reinforced concrete invert, from 
8.5 to 11.0 ft. high; outlet capacity 
of 2.020 sec.ft. 





street crossings could be raised. 
concrete channel was added on ¢ 
side of the existing channel t 


a 
l 
} 


making use of the old channel as pa 
of the invert and creating a new cha 
nel 87 ft. wide with two interior wal! 


, 


rt 
l- 


(Fig. 6). In the lower reach. how- 


ever, where the street crossings cou 


id 


not be raised, it was necessary to re- 


move the old conduit entirely so t! 
the new invert could be lowered. 
For the trapezoidal channels. t 


standard levee section adopted has 


' 
al 


’ 
e 


] 


on 3 side slopes, the stone paving |r- 


ing carried from the channel toe 


the computed maximum water sur- 


face, and spalls from this point to t 
top of the levee. Paving stone 
placed perpendicular to the bank, : 


< 


d 


at the bottom of the bank slopes tive 


rock is placed in an excavated tre! 


} 
n 


as a protection against undercutting. 


the depth of the toe stone being ¢: 
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erned by the velocity of the stream. 

Closed conduits are used at street 
crossings and locations where it is 
essarv to have cover; the sections 
are l-, 2. and 3-span boxes. The struc- 
tures are designed as rigid frames, 
onsidering both vertical and hori- 


nee 


yontal linear deflection. 

Running through cities the chan- 
nels called for many crossings by 
street bridges. Each bridge was a spe- 
cial study because the channel under 
the bridge must meet hydraulic re- 
quirements, and the bridge itself, if 
completely redesigned and rebuilt as 
most of them were, was subject to 
many restrictions rightly imposed by 
the county, city or whatever body had 
control. It was necessary to plan the 
most economical bridge of required 
width and span, and to hold the eleva- 


ahd ¢ 
Figs. 2-3. Debris basins (above) at canyon mouths catch the torrent-carried earth 
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tion of the street surface to a point 
where a traflic hazard would not be 
created. This latter was the most diffi- 
cult of the bridge problems as the 
great increase in the channel sizes 
necessitated much longer bridges than 
formerly existed and short spans and 
piers introduced obstructions to flow 
that in most cases could not be per- 
mitted. The channel was bridged at 
some 129 street crossings without 
raising the street grade and since 
practically every street crosses the 
channel at a different 
bridge had to be individually com- 
puted and detailed. 

Simple-span 
with 


skew, each 


rolled-beam bridges 


either timber, reinforced-con- 
crete or concrete-filled grid floors are 
used up to about 50-ft. spans. For 


longer spans, built-up plate girders 


and stones while clear water flows over the spillway to the flood channel 


below. At Eaton Wash (lower picture) an 800,000 cu.yd. rolled fill earth 
embankment 2,000 ft. long and 60 ft. high forms a retarding basin of 


1,050-acre-ft. capacity. 
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are used where a truss bridge is not 
required. In many cases the depth be- 
tween road grade and free-board line 
is so small that very shallow beams 
or girders are required and this ne- 
cessitates building up the section so as 
to keep the deflection within allow- 
able limits. The concrete-filled grid 
floors were found useful in provid- 
ing a thin slab of light weight. 

Two main types of continuous 
spans are used: the continuous plate 
girder on roller supports and the con- 
tinuous rigid frame. In all cases the 
method of restraints is used for either 
the design or for the check and all 
members of variable moment of in- 
ertia are treated as such. In one spe- 
cial case where the concrete channel 
contains two interior walls (Fig. 6), 
a continuous rigid frame construction 
was used so as to take advantage of 
these walls as center piers without in- 
creasing their thickness. In this case, 
structural steel H-sections were used 
for the center legs and were encased 
in the concrete wall. 

An interesting situation arose at 
nine of the crossings on Verdugo 
Wash channel in Glendale where clear 
spans of about 100 ft. were required 
that would not raise the elevation of 
the existing streets, would provide 
unobstructed vision of traffic on the 
bridge from cross streets, would be 
suitable in appearance for a high 
class residential district, and would 
be without overhead bracing between 
trusses. After considering many types 
of bridges, structural-steel Vierendeel 
girders were adopted, being the first 
of their type to be used in the United 
States so far as known. This type of 
girder is illustrated in Fig. 7. The 
first analysis for these girders was 
made for members of constant mo- 
ment of inertia by the method of re- 
straints, using influence lines to give 
maximum moment, shear and thrusts. 
After detailing the girder a check was 
made, using a modified form of the 
deformation method and considering 
the members as having variable mo- 
ment of inertia. 


Organizing for construction 


When flood-control work was as- 
signed to the Los Angeles army engi- 
neer district, the existing organiza- 
tion was very small and it was neces- 
sary immediately to expand. The un- 
employment-relief considerations also 
made it desirable to execute the work 
by hired labor rather than by con- 
tract. Within about two months the 
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district office organization had been 
expanded from about 12 to some 400 
people, initial plans and designs had 
been prepared and all projects were 
under way in the field. Employment 
from all sources increased very rap- 
idly reaching the peak of 16,400 per- 
sons in August, 1936, with an aver- 
age of about 94 per cent taken from 
the relief rolls of Los Angeles county. 

Laboratory—A testing laboratory 
was established at the beginning to 
test the various materials of construc- 
tion, to design and control concrete 
mixes, to determine the — proper 
amount of moisture, rolling and de- 
necessary for 


grec of compat tion 
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soils used in the earth dams and to 
conduct the various soil tests. By lab- 
control the 
designed in 


oratory concrete mixes 


have been accordance 
with the character of the aggregate, 
thus money was saved while main- 
taining a high quality. The concrete 
used has been required to reach an 
average strength of 3,400 lb. in 28 
days and most of it has tested higher 
than this permitting several increases 
in the water-cement ratio. 

Field Operations—On account of 
the size, complexity and dispersion 
of the jobs, it was necessary to decen- 
tralize control in the field by creating 


three field areas, each in charge of an 








Vertical channel walls were commonly concreted by crane and mixer 


operated on the channel floor, as shown in the view of Alhambra Wash 


at the top. 


In Santa Monica the Kenter Canyon drain is a three-layer 


reinforeed-brick arch built on a reinforced concrete invert. 
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area engineer. The areas were {vu 
subdivided into jobs, each with , 























































engineer in charge. Each area s 
its own centrally-located —yar« 
fabricated. 
forcing steel cut and bent and 
crete aggregate batched for truc| 
livery. One area had the additi 
duty of establishing and operatin: 
large district quarry and of deliver. 
ing stone to all the jobs requirin 
Plant and Labor—Higher aui| 
ity having specified that all jol) 
completed by Nov. 1, 1936, suffix 
excavating equipment, concrete 1))\\ 


which forms were 


ers, trucks and other plant and eq 
ment were obtained and assigned 
meet this schedule. All jobs were « 
erated on a 24-hr. basis to meet 
early completion date and so that | 
maximum number of men could 
put to work at once. The requiren 
that at least 90 per cent of the to! 
personnel be secured from the 1 
rolls imposed an initial handicap of — | 
a lack of skilled labor. Many of th 
skilled trades were practically n 
existent on the relief rolls. Furth 
certain types of work such as han 


laid stone bank paving had not Ix 
previously employed in this loca!it 
and it was necessary to import fron 
another engineer district the instru 
tors to organize and train large gangs 
of pavers. 


Main construction items 


Excavation—The entire project re- 
quires the excavation of 14,105,000 
cu.yd. of material, practically all of 
which must be hauled to spoil area- 
or to storage piles and then rehauled 
to the job for backfill; this is imposed 
by city development along the chan- 
nels, Not to delay starting the work. 
rented excavating equipment 
trucks were used at first but it was 
soon found that economy and efli 
ciency dictated the purchase of go\ 
ernment-owned equipment. On_ the 
large channels, 2-yd. shovels and 
draglines were used, the material be 
ing taken from under the machines 
by 4-yd. trucks. On the smaller chan- 
nels, 1}-yd. draglines and shovel- 
were used and either 4-yd. or 2-yd 
dump trucks. All 
chased is of the diesel or semi-diese! 


] 
ana 


equipment pu 


type and has stood up excellently un 


Set peas gs 


der the 24-hr. operating schedule for 
more than a year. 

In the lower two miles of Ballona 
Creek, owing to the saturated swamp i 
land and tidal water, it was at first 
thought that the excavation would 
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have to be made by dredging, but a 
ented walking dragline with a 10- 
vd. bucket was put on the job and 
this machine has completed the work 

with a most excellent record, averag- 

ing 7.900 yd. of saturated material 

ner day at a cost of 124 ¢. per yd. 

Concrete Work—The project re- 
quired the placing of about 502,600 
cu.vd. of concrete all of which is re- 
inforced and a large percentage of 
which is in thin wall sections. Con- 
crete aggregate was dry batched at 
the central yard in each area and de- 
livered by batch trucks to the con- 
crete mixer on the job. Cement was 
usually delivered directly to the mixer 
though in some cases where delivery 
was difficult, the cement was taken to 
the batching plant in paper bags, 
placed on the batch trucks as_re- 
quired and opened at the job. The 
mixers assigned to jobs were }- and 
|-yd. machines, the number depend- 
ing on the progress required for com- 
pletion by Nov. 1, 1936. Aggregates 
were delivered to batching-plant stock 
piles with delivery to the batch bin 
by bucket elevators or endless belt 
conveyors. The reinforcing steel was 
delivered by rail in stock lengths to 
the area materials yards where hand- 
operated cutting and bending equip- 
ment was used to prepare the steel 
for delivery to the job ready to put 
into the forms. 

Inverts and walls were in general 
poured in 30 ft. sections with expan- 
sion joint material between sections 
and all sections keyed as additional 
precaution against slab uplift by un- 
derground water pressure. On_ all 
channels where the machine could 
operate from the channel floor a l-yd. 
mixer with 50 ft. boom (Fig. 1) was 
used to pour the invert in alternate 
sections, while the wall sections rang- 
ing in height up to 16 ft. were placed 
hy crane and bottom dump concrete 
bucket (Fig. 4). On the smaller chan- 
nels where the equipment had to be 
worked from the banks, the inverts 
were placed by chuting or crane and 
the walls placed by crane. All con- 
crete was thoroughly vibrated by elec- 
tric or air vibrators and forms were 
stripped within 25 hours after pour- 
ing. An asphalt cutback was applied 
to the concrete immediately after the 
forms were stripped to effect better 
curing. 

Quarry Operations—Good 
struction rock is very scarce in the 
vicinity of Los Angeles but a site for 
a quarry was finally located in the 


con- 
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ve a 
I Igs. 6-7. The continuous rigid frame bridge with steel H-section center legs 


incased in the concrete partition walls shown at the top was built to 


take advantage of special conditions at one point on Verdugo Wash. 


Below is shown a Vierendeel-girder bridge over Verdugo Wash in 


Glendale, the first of nine bridges of this type to be built. 


Santa Ynez Canyon in the Santa 
Monica Mountains capable of pro- 
ducing the million tons of stone re- 
quired. Production was set up to con- 
form to the required completion date 
of the job and at the peak of opera- 
tion the quarry produced about 6,000 
tons of stone per day, this being 
hauled to different jobs with an aver- 
age length haul of 15 miles. Two 
types of stone of excellent quality 
were obtained, sandstone in the lower 
reaches of the canyon and a stratified 
limestone near the top of the moun- 
tains. Three faces were worked. 
Paving stone was produced in 
three general sizes, 18-in., 12-in. and 
8-in., the size required depending 
upon the velocity of the water in the 
channels. After breaking, the stone 
was loaded into 2-yd. steel skips and 





the trucks were loaded from the skips 
by crane. The toe stone placed in the 
trench at the bottom of the sloping 
channel banks was loaded direct!) 
into trucks with a 2-yd. shovel. At the 
peak of operation, five shovels, nine 
air compressors, five 5-ton cranes, 36 
jackhammers, 174 4-vd. dump trucks 
and other equipment were employed 
on a 24-hour basis in the quarry. At 
the beginning of quarrying opera- 
tions, there were few qualified quarry 
men in Los Angeles county and prac- 
tically the entire personnel of 3,500 
men was trained on the job. 
Safety—In with the 
policy of the Engineer Department 


accordance 


to make every effort to promote safety 
on its work, and recognizing that spe- 
cial precautions in this line would be 
required with the relief labor to be 































































































used both district and area safety sec- 
established at the very 
beginning of operations and were 
their functions before 
work commenced. 


tions were 


trained in 


At the commencement of opera- 
tions it was difficult to obtain physi- 
cally qualified trained personnel for 
the various types of skilled work nec- 
essary in such a large operation. It 
was often found necessary to obtain 


unskilled from the relief 


rolls, and to train them in placing re- 


laborers 


inforcing steel, working in concrete, 
stone paving and quarrying. Further- 
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more, the turnover of employees on 
such a relief job added considerably 
to the cost of the work. In some cases, 
delays encountered in obtaining the 
necessary rights-of-way necessitated 
costly moves to prevent shutting down 
the job and laying off the relief em- 
In general, however, the 
costs obtained for the various items 
of the work were quite reasonable 
considering the employment difficul- 
ties and the fact that work was prose- 
cuted during the rainy season when 
it would have been more economical 
to suspend operations. Following are 


ployees. 





New ['xpansion Joint Proves Good 


by ELmMer J. WEBB 


Civil Engineer, Division of Highways, Syracuse, N. Y. 


Bent dowels used with premolded filler 


give free play to the moving pavement and hold up slab 


ends under crossing loads 


j pos of a new expansion joint for 
concrete pavement has been giv- 
ing excellent results on the new Cay- 
Lake Boulevard in New York 
state. The installation was sponsored 
by G. W. Pinck, district engineer, 
New York State Division of High- 
ways, and was made in the summer of 
1936 by John Bellardino in connec- 


uga 


tion with his contract to build 11 mi. 
of concrete pavement between East 
Varick and Taughannock Falls. R. S. 
Pollard was engineer in charge of the 
contract. The new device is called 
the flexible dowel (patent pending) 
and was designed by the writer. 
Each dowel of the size and spacing 
required by the slab design consists 





= 
Fig. 1. 


Placing expansion joint filler with double dowels was done by two men on 
the Cayuga Lake Boulevard. 
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representative figures for some of t! 
major items in the job, 


Excavation 
Including, for most of the 
material, an average ! 
mile haul by truck to 
spoil or temporary 
storage..... 
Reinforced concrete in thin 
walls 
Concrete invert slab. 
Reinforcing steel (in place 
12-in. hand laid stone pav- 


$0.19 per yd 


12.00 per vd. 
9.00 per vd. 
0.04 per lb. 


DOE. bs vada esas ; 25.00 per 100 ft 
Structural steel erection 
DE sGdsanes snes acess 18.00 per ton 


1 


The work was carried on by the 


Los Angeles District Office, Corps 0 
Engineers, Major Theodore Wyman. 
district engineer. 


of two deformed steel bars and two 
form or seal plates. The bars (Fig. 2) 
are bent to place one end (c) in the 
upper portion of one slab and the 
other end (b) in the lower portion of 
the adjacent slab. The vertical portion 
(a) falls in a slot in the expansion 
joint filler. The vertical portion (d 
rests on the subgrade and acts as a 
chair during installation of the joint. 
A pair of these bars is used, being 
placed in alternate positions in the 
two slabs, as shown in Fig. 2. 

The form-plates (Fig. 3) used to 
seal the slot in the expansion materia! 
through which the dowels are placed. 
also act as a form to provide the slight 
recesses (a) in the ends of the slabs 
necessary for the vertical portion of 
the dowel, when the pavement slabs 
are at extreme expansion. The pro- 
jections (b) that fall in the expansion 
recess, hold the vertical portion of the 
bar in the proper position. The holes 
(ec) guide the horizontal sections of 
the bars into the slabs. 

The expansion filler is slotted in 
accordance with the number and size 
of the dowels to be used. One plate 
is fastened over each slot before de- 
livery to the job for assembly and 
installation. The plate reinforces the 
filler around the slots, making han- 
dling easy and preventing breakage: 
it also simplifies assembly of the joint 
in the field. 

To assemble the complete expansion 
joint unit, the dowels are inserted 
through the slots in the filler, and the 
holes in the previously attached plate. 
The second plate is then placed over 
the dowels and is in turn fastened to 
the filler, completing the unit. The as- 
sembled joint is then pinned in place 
in the usual manner, (Fig. 1) and the 
slabs are poured. 

The horizontal sections of the bars, 
being fully bonded in the two slabs, 
the load stresses are transferred 
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Fig. 2. Expansion joint showing the assembly of the double dowel and the form- 
plates that hold them in the premolded filler. 


through the vertical section. Free 
movement of the slabs in expansion 
er contraction is provided through 
the vertical bends. 


Installation procedure 


The Cayuga Lake Boulevard is lo- 
cated on the west slope of Cayuga 
Lake and was built over entirely new 
right-of-way. The grading involved 
several heavy cuts and fills to bridge 
the deep ravines created by the many 
creeks flowing into the lake. This par- 
ticular project was selected for the 
test, because it presented the extreme 
conditions for complete test. 

The joints were installed by the 
contractor’s regular gang consisting 
of unskilled labor, with no special 
equipment and no unusual considera- 
tion given to the work. A fiber filler 
was used, to which one form-plate 
was fastened before delivery to the 
site of the work. A common laborer, 
instructed in the method of assembly, 
took an average of 7 min. to assemble 
a complete expansion joint unit. The 
units were placed on the shoulder, and 
when the paver (operating on the sub- 
grade) had passed over the joint loca- 
tion, two men lifted and pinned the 
joint in place. Installations were actu- 
ally made in less time than is usual, 
there being no adjusting or readjust- 








Fig. 3. Face and side of the form-plate 
that is a vital element in the 
joint assembly shown by Fig. 2. 





ing necessary from the time the joint 
was pinned in place to final finishing. 
because the character of the assembled 
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unit makes tipped joints and mis 
aligned dowels an impossibility. 
Inspections have been made at fre- 
quent and regular intervals since the 
casting of these joints. Careful meas- 
urements checking the joint gaps have 
disclosed without ex« eption that every 
test joint moved in exact ratio to the 
temperature and atmospheric changes. 
(Recorded temperatures ranged from 
10 deg. F. to 115 deg. F.) No signs 


of joint failure and no cracks have 


Waterworks Construction Financed 


by PWA Funds 


Mone than 52 per cent of the wa- 
terworks built in the United States in 
the past four years received financial 
the Public Works 
Administration according to a spe- 
cial report made by the PWA proj- 
ect division on June 17 as the agency 
entered its fifth year. Accompanying 
the report was a detailed breakdown 
of all PWA waterworks constructed 
since its creation four years ago. It 
was pointed out that: 


assistance from 


1. The average population of a com- 
munity which obtained PWA as- 
sistance toward the construction 

of new or the improvement of 


old water supply systems was 940, 


No 


The average cost of the commu- 
nity was $33,175 per plant, or 
$35.29 per capita. Engineers de- 
clare this is far below the usual 
average which ordinarily 
runs from $60 per capita up. 

3. PWA waterworks projects, which 
included the construction of new 


cost, 


systems as well as extensions to 
existing plants, provided for the 
installation of 457 reservoirs, 940 
storage tanks, 105 1,149 
wells, 1,077 pumping plants, 465 
water treatment plants, 146,298 


22,948 


dams, 


house connections, and 


fire hydrants. 

Under the first Public Works Ad- 
ministration program, the govern- 
ment grant was 30 per cent of the 
combined expenditure for labor and 
materials. The grant under the pro- 
gram authorized by the Emergency 
Relief Appropriation Act of 1935 
and the first Deficiency Appropria- 
tion Act, fiscal year, 1936, was in an 
amount not exceeding 45 per cent 


developed in any of the = slabs 
equipped. 

. 

of the total cost of thie project. 


The importance of this program, 
it was stated, is best indicated by a 
total 
awarded for waterworks construction 
of PWA projects with the total wa- 
terworks 


comparison of the contracts 


contracts awarded as re- 
ported by Engineering News-Record 
for the 48 states during the period 
from July 1, 1936, to Jan. 1, 1937. 
During this time contracts awarded 


on PWA 


amounted to 


waterworks projects 
$147,231,274, or ap- 
proximately 523 per cent of the 
ENR total of $280.648.000 for such 
construction. For this same period, 
the F. W. 
ported waterworks construction con- 
tracts amounting to $162,257.300 for 
the 37 eastern states. The PWA wa- 
terworks contracts for these 37 states 
amounted to $104,205.815 or 64 per 
cent of this total. 


Dodge Corporation re- 


CCC Will Enroll 54,000 


This Summer 


Fotrowie approval by Congress of 
a bill extending the life of the Civilian 
Conservation Corps for three years, 
immediate selection of 54,000 young 
men and war veterans for enrollment 
as replacements to the corps has 
been approved. The operating pro- 
gram provides for maintenance of 
the corps at a strength of 300,000. 

The call for 54,000 replacements 
was based on a survey conducted by 
the War Department which shows 
that the strength of the CCC would 
drop to approximately 246,000 by the 
end of the first six months of 1937. 





































































































74 ‘ENGINEERING 


FROM FIELD AND OFFICE 





Working problems and time-saving methods . . . 
| ‘ 


Caps for Pavement Cores 


by V. L. 


Engineer of Materials, Division of 
Highways, Springfield, III. 


GLOVER 


A device which will cap to any 
thickness, with absolutely parallel 
ends, test cores cut from concrete 
pavement, is used by the bureau of 
materials of the Illinois Division of 
Highways. It consists of a cast iron 
baseplate, 7x 8x 3} in.; a4x 4x § in. 
angle 3 in. long. equipped with a 





Core capping device for test 
cores from concrete pavement. 


strap for holding the core: a rod, 3 
in. in diameter; a galvanized iron 
band, and a top plate. One side of the 
base plate is raised and reinforced, 
and through this is drilled a 3-in. hole 
for the rod, which may be held in any 
position by the thumb screw in the 
base plate. The { x l-in. strap is 
hinged to one leg of the angle, and is 
fastened to the other leg by bolting it 
toa lx ? x 2-in. slotted piece fastened 
to the angle. The strap conforms to 
the perimeter of the core which is 
held in a vertical position by means 
of the strap and angle. 

A galvanized iron band 14 in. 
wide, made so that it may be clamped 
around the core, is used in capping 
the upper end. The top plate, made to 
slide over the }-in. rod, is used in ad- 
justine the galvanized iron band so 
tLat the latter is parallel to the base 
plate when ready to receive the upper 


cap. A steel shim about 4x 2x } in. is 
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used to obtain the thickness of cap de- 
sired. A small sliding collar fitted 
with a thumb screw is also clamped 
to the 3-in rod to hold the core in any 
position desired. 

The cement paste for the upper cap 
is placed within the band and pressed 
down firmly, sufficient paste being 
used so that its surface is slightly 
above the rim of the band around the 
core. A piece of oiled or waxed paper 
is then laid over the cement paste and 
on this is placed a smooth glass plate 
which is pressed down until it rests on 
the top rim of the band, thus securing 
a smooth surface and proper thick- 
ness for the cap. The apparatus is 
then set aside until the caps harden. 


Instrument and Tool Car 
For Survey Party 


by D. G. CACKLER 
Department of Public Service, Akron, Ohio 


\ car for survey parties and their 
equipment of instruments and sup- 
plies has been adapted from a light 
truck for use by the Akron, Ohio, city 
engineering department. The depart- 
ment purchased a light car of the 
“station wagon” type, and removed 
the rear seat of the three provided by 










View From Inside of Car 


- Transit compartment 

- Stake compartment 

Too! compartment 

Level and sand testing 
equipment 

Tripod compartment 
Boat spike compartment 
- Plumb bobs, tapes etc 

- Small material samples 
Level rod compartment 
Line rod compartment 


oom» 
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Level and Line Rod Compartment 
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the manufacturer. This left a space j;, 
the rear for the equipment to whict, 
there is easy access through a dro) 
door in the rear of the body. . 

This space was separated as shown, 
by the accompanying drawing int, 
compartments for the use of levels, 
transits, tools, testing apparatus, tri 
pods, stakes and the other materials « 
survey party carries. 

The car as originally equipped ha: 
the upper half of the rear openin: 
closed with a curtain. This curtain 
was removed and fastened to a wood 
frame which in turn was hinged to 
the top of the car, assuring a ful 
opening for the removal of equip 
ment. A long board, 8 in. wide, with « 
stiffener along each side and grooved 
blocks and stops at each end was at 
tached to the underside of the top of 
the car to hold level and line rods 
The board is hinged at the front end. 
which makes the rods easily accessi 
ble and also allows the board to be 
raised out of the way when the rods 
are not in use. The rear of the board 
is securely fastened by two slip bolts 
which work into notches cut into a 
strip of steel reinforcement placed 
along the upper rear of the car. 


Design for Stadia Rod 


by Gorpon DinsMoor 
Topeka, Kan. 


The ordinary level or stadia rod 
with its small graduations for hun- 
dredths of feet becomes, during a 
long run. hard to read by the transit- 


Note: Line with rubber 
‘» prevent rattle 


a ed ae 








Hinged to Top 


Instrument cupboard fitted to rear end of station wagon for survey parties. 
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man because of 
eyestrain. As a 
means of com- 
bating this strain 
and its 
quent lower effi- 
ciency, a _ rod 
graduated ac- 
cording to the 
design in the ac- 
companying _ il- 
lustration, would 
enable the _ in- 
strumentman_ to 
distinguish quick- 
ly and easily the 
tenths of a foot, 
and closer read- 
ings could be se- 
cured by using 
the target  ver- 
nier. The illustration shows a section 
of the rod, from 0.5 ft. to the 1-ft. 
mark. Odd numbered tenths, such as 
5. 7 and 9, are at the apex of the 
white triangles. The 1-ft. numeral and 
bar. which are shown in black here, 
would be in red on the rod. 

A width of 3 in. for the rod, as is 
shown here would be an added ad- 
vantage, reducing considerably the 
total surface exposed when the rod 
is fully extended in a high wind. 
This would reduce the strain on the 
rodman, thus allowing more accurate 
placing of the rod. 


conse- 





Strain-reducing 
stadia rod 


Columns Upended and Set 
By Special Sling 
By G. W. Maker 


Aberthew Co., Boston, Mass. 


The limestone exterior of the build- 
ing for The Christian Science Pub- 
lishing Society at Boston includes 
eight large columns over the main en- 
trance. Each of these columns is 40 
in. in diameter, 22 ft. high, and 
weighs about 15 tons. Because of a 
specification requirement that even 
minor damage to any item of lime- 
stone would be sufficient cause for re- 
jection, it was considered advisable 
to devise a special harness for lifting 
these columns into place. 

This harness, shown by the accom- 
panying sketch, consisted principally 
of two heavy steel collars, each in 
two sections, with a wire rope bridle 
shackled to the lower collar and pass- 
ing through the flanges of the upper 
collar. These collars were clamped 
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Cut and Fill Volume 
Told by Chart 


By NorMAN ARNOLD and 
F. H. WARNER 
Engineering Department, Purdue 
University, Lafayette, Ind. 

A simple chart is shown by the ac- 
companying drawing for computing 
volumes of earth which must be 
moved in making cuts or fills of trap- 
ezoidal shape over level ground. The 
chart may also be employed when the 


w nN 
\ 


B-Width Cut or Fill in Ft. 


bh 


Earth-volume chart for computing volume of symmetrical trapezoided cuts and fills 
I \ I . 


f 
' 


onto the column over a belt of soft 
wood lagging. 

To protect the fillet at the base of 
the column from possible damage 
when raising the column from a hori- 
zontal to a vertical position, a base 
plate was formed of heavy steel with 
a square boss welded to the center to 
fit into a corresponding square hole 
in the base of the column. This plate 
was formed with turned-up ears at 
three of its quarter-points (the top 
and both sides when the column was 
lying horizontally) and rods taken 
up by turn buckles were carried from 
these ears to the lower hoisting collar. 
As the column was raised the load 
was first taken by the top collar, 
which served principally as a guide 
after the column reached a vertical 
position. The steel base plate was 
then released and the column lifted 
into place. The time required for un- 
loading and placing one column was 
about two hours. 





$3 to $5 
paid on acceptance for 


items suitable for the pages of 
From Field and Office. 
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ground is sloping. if D is the mean 
depth throughout the length, L. 

As an example, a ditch is to he 
made having a bottom width, B 
ft.; depth, D 8 ft.; slope of sides 
A:D 1.1, and length L LOO ft. 
How many cubic yards of earth must 
be removed? The answer is obtained 
from the chart by drawing a straight 
line from B = 2 ft. through D 8 
ft. on the middle D-scale to the (- 
axis: from the point on the Q-axis 
draw a straight line through L = 100 
to the Y-scale, and read 295 cu.yd. 


Yd 


Cu 


me 


Y-Earth Vol 





Pad of sheet lead 


Harness for setting columns. 
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ALTON DAM 
Tse gates shown are some of the 
\0 included in the Alton Dam in the 











Mississippi River at Alton, Ill... part of 
the 9-it. program 
provide navigation as far as St. Paul 
and Minneapolis. The 
1.700 ft. 








channel which will 




















dam, which is 


long, 








than will contain 
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Stream Pollution Contre! 








In Pennsylvania 


(Continued from page 47) 

















An 
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the 
granted 
from coal 


exemption from industrial 











provision is for acid 








mine drainage mines in ac- 











tive operation at time of the adoption 
of the this exemption will apply 
until such time as in the opinion of the 
sanitary 








act; 

















water board practical means 











of treatment become known 














Pollution study 











Water 


to make a complete survey of 
rs of the 


the pollution and the rem- 
edies to be adopted. It is also author- 
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Diversion in Reverse 








The Michigan legislature on June 10 
voted to $5.000.000 from sales 
tax revenues to be used for state high- 
way construction purposes. 











divert 
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Wide World Photo 


NEARS COMPLETION 


30 Tainter gates and three steel rolling 
gates. Navigation will be passed through 
two locks, 110 ft. wide. 

All that remains for completion of 
the dam is construction of two more 
gates, and the smaller auxiliary naviga- 


tion low k. 


Government Engineer Fees 
Studied by Council 


The staff of the American Engineer- 
ing Council has just completed a report. 
undertaken at the request of the Ameri- 
can Society of Civil Engineers, which 
includes a comprehensive survey of gov- 
ernment agencies employing engineer 
on a contract, per diem, or percentage 
fee basis. 

rach of these government agencies 
was interviewed regarding its practice. 
and an examination was made of laws, 
regulations and procedures affecting the 
engagement of technical, and _ particu- 
larly engineering, services by the fed- 
eral government. More than 30 impor- 
tant agencies are listed in the report. 
with references to the laws or rulings 
governing procedure in each bureau and 
the fees paid or the method for deter- 
mining the fees. The extent of use of 
consulting engineering services is also 
indicated in many instances. 

The Engineering Council expects to 
mimeograph copies of this report for 
all member organizations 
as soon as the final draft has been ap- 
proved by the Council’s committee on 
the engineer’s economic status. 


engineering 
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Extend Civil Servic 
Committee Ll Tges 


Committee on Administ: 
Management urges all federal 
be placed under civil service 


Extension of the merit system 
positions in the federal service e 
a few policy determining posts 
urged by the President’s Committ: 
Administrative Management, whic! 
been studying the proposed govern 
reorganization plan, in a study 
public June 28. The study recomn 
that all persons now filling exen 
positions be required to take qualify 
examinations and be certified } 


“non-political personnel 


officer, 
they have served with merit for not 
than one year.” 

It is that the pre 
civil service commission of three n 
bers be abolished, and be replace 
a single administrator who would 
advised by a non-salaried civil ser 


recommended 


board of seven citizens. 
The the 


service commission is poorly organ 


study finds existing ci 
and is inadequate to serve as an ef 
tive agency to develop able perso: 
management. “Its major interests.” 
report says, “appears to remain in t 
negative and restrictive activities 
pendent upon the enforcement of 
civil service laws and rules, rather tl 
in a positive and cooperative approa 
towards improved recruitment, pla 
ment, training and morale-building 
tivities.” The commission is hand 
capped at present by its organizat 
into a board of three members not p: 
fessionally trained and by its lack 
a broad 
ployees. 


training program for its e 


Personnel agency 


The study recommends that a centr 
personnel established 
place of the civil service commission. 


agency be 


headed by a single administrator, co 
ordinate in position with the director 
of the bureau of the budget, who would 
be a trained personnel man chosen b 
competitive examination and appoint 
by the president from an eligible list 
This agency would perform or coord 
nate all of the personnel work nov 
done by 


and would 


undertake activities now largely nes 


central agencies, 
lected, such as promotion of employe: 
training, health and 
programs and employee relationship 


transfers, safety 

The duties of the personnel adminis 
tration would be to assist the president 
in developing recommended personne 
legislation and in providing for genera 
regulations of personnel matters withit 
his 


heads of 


diseretion, to assist the 





Live 








July 8, 1937 


ajor agencies in the development of 
-flective personnel administration, and 
+) act as the central review agency for 
versonnel classification and for salary 
ontrol. 
Advisory board 


It is also recommended that a civil 
-ervice board be established composed 
of public spirited citizens appointed by 
the president on a part-time basis for 
overlapping terms, with the duty of 
protecting and improving the merit sys- 
tem. The board would appoint commit- 
tees of examiners to administer exami- 
nations for the position of head of the 
central personnel agency, would ap- 
prove the membership of other special 
examining committees to hold examina- 
tions for highest civil service positions, 
and would approve persons to serve on 
boards or committees of mediation and 
personnel relations in connection with 
the federal service. 

It is urged that all high administra- 
tive functions be divided into two 
groups: one definitely policy-forming 
in the political sense, and the other 
purely administrative and non-political. 
The non-political group in each depart- 
ment or agency would be headed by a 
non-political executive officer equiva- 
lent in rank to an under-secretary. 


Approach Bids Received 
For Lincoln Tunnel 


Four bids for the construction of the 
New Jersey approach to the Lincoln 
Tunnel were received by the Port of 
New York Authority, June 21. This 
first unit of the express roadway ap- 
proach structure extends from the east 
side of Pleasant Avenue to the east 
side of the Hudson Boulevard East; in 
Weehawken. 

George M. Brewster & Sons. Inc.. of 
Bogota. N. J., offered the low bid of 
$2,287,000. The Underpinning & Foun- 
dation Co., of New York was second 
with a bid of $2.291.000; Poirier & 
McLane Corp.. of New York bid 
$2.313,000, and Rustiano & Sons Corp., 
of New York bid $2.342,000. 

The completed express highway will 
consist of two three-lane roadways, 
starting as a viaduct structure from the 
south end of the Weehawken plaza of 
the tunnel and curving to the east, 
north, and west on a rising grade to 
reach the high level of the plateau 
above the Palisades. This loop viaduct 
structure will cross Hudson Boulevard 
East twice and will also cross Park 
Avenue and Pleasant Avenue. 

Ultimately the approach will continue 
as a depressed highway across the full 
width of the Palisades, becoming a via- 
duct structure again after passing 
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under Hudson Boulevard West and 
descending. to make connections with 
state highway routes No. 1 and No. 3 
at the edge of the Hackensack Mea- 
dows. 

The present contract covers a section 
of steel and reinforced concrete ele- 
vated highway. The structure will be 
about 170 ft. wide and will require 
72,000 cu.yd. of excavation, 16,000 yd. 
of concrete and brick masonry, 2,500 
tons of structural steel and 1,500 tons 
of reinforcing rods. 

Work under the contract will re- 
quire about 144% years. 


. . . 


Park Department to Build 
Hotel at McKinley Park 


The Federal government will begin 
construction by July 15 of a new $350,- 
000 hotel in Mount McKinley National 
Park, Alaska, using WPA funds. The 
National Park Service is preparing 
plans and will supervise construction. 
Upon completion, the hotel will be op- 
erated by the Alaska Railroad. Mount 
McKinley National Park. which is ad- 
ministered by the National Park Serv- 
ice. Department of Interior. lies between 
Seward and Fairbanks. 

Many of the unusual conditions of 
this country make construction difficult. 
The land on which the hotel is to be 
built is composed of thick. spongy, 
moss and dirt and vegetation on gravel 
and frozen earth. In addition to the 
hotel structure itself, a complete util- 
ity plant must be constructed. 

Plans and specifications are being 
completed by the National Park Serv- 
ice for advertising for bids. The build- 
ing will be under roof in the Fall at 
the end of the short Alaska construc- 
tion period. Interior work will continue 
through the winter and spring, and the 
hotel will be ready for occupancy by 
the next travel season. A Park Service 
architect will advise on construction. 


. . ~ 


Two Housing Contracts Let 


Contract has been let for the con- 
struction of the last project on the 
PWA low rent housing program with 
award of the contract for erection of 
the Baker Homes development in Lack- 
awanna, N. Y., to the Fleisher Engi- 
neering & Construction Co. of Buffalo, 
on its bid of $1.329.000. 

A contract has also been Jet which 
will increase the size of Jane Addams 
Houses, the $6.950.000 project in Chi- 
cago, by 243 dwelling units. The con- 
tract. for construction of four addi- 
tional buildings. was awarded to the 
Patrick Warren Construction Co. of 
Chicago, on a low bid of $751,255. 


EK 


Chicago Railway Tunnel 
Held Not Taxable 


The Hlinois Supreme Court. in ar 
cent decision (ENR, June 17. 1937. p. 
893), held that money expended by a 
street railway grading company on tun 
nels owned by the city did not give the 
company a taxable interest in the tun 
nel. The case arose from an attempt 
on the part of Cook County, IIL. to col 
lect taxes against the interest of the 
Chicago Railway Co. in tunnels under 
the Chicago River at North La Salle 
St. and West W ashington St. The 
county contended that the company’s 
interest constituted a lease-hold estate 
and was taxable as real property. the 
only type of property over which the 
local assessors have jurisdiction. The 
company sought to enjoin collection of 
the tax in the Circuit Court of Cook 
County and obtained an injunction. On 
appeal to the Supreme Court the lower 
court’s decision was upheld. 


History of controversy 


The La Salle St. tunnel was built in 
1870, and the Washington St. tunnel 
somewhat later, by the city. At the time 
predecessor companies of the Chicago 
Street Railway Co. were authorized to 
operate street railways through the 
tunnel. In 1904, when the War Depart- 
ment declared the tunnels an obstrue- 
tion to navigation, and ordered them 
lowered, a city ordinance directed a 
predecessor of the railway company to 
reconstruct the tunnels in accordance 
with the requirements of the War De- 
partment. This deepening and recon- 
struction was required to be done 
wholly at the expense of the street 
railway company. provided that if the 
city should terminate the right of 
either of the companies to use the tun- 
nel, the city would pay to the company 
the actual cost of lowering and recon- 
structing the tunnel. 

The railway companies performed 
the changes as directed, at a cost of 
$3,062,000. The cost of this work was 
set upon the books of the company in 
its capital account and was included 
in a purchase price at which the city 
retained the option of buying the prop- 
erty. 

The court held that this item in the 
company’s capital account, while a 
proper element of capital and a proper 
asset of the company for rate-making 
purpose, did not constitute a lease-hold, 
but was rather in the nature of a fran- 
chise, of exactly the same nature as 
the right of the company to operate 
over the public streets, and therefore 
constituted an intangible item which 
could not be taxed by the local govern- 
ment, 


































































CALENDAR OF MEETINGS 





RoyAL 
Congress, 


12-17 


InstirutTE, 48th 
Birmingham, England, July 


SANITARY 


AMERICAN Society OF Civit ENGI- 
NEERS, annual convention, Detroit, 


Mich., July 21-24. 


AmericAN Water Works AsSOCcIA- 
T1oN, Central States Section, Dearborn, 
Mich., August 18-20: North Carolina 
Section, Wilmington, N. C.. August 
26-28; Rocky Mountain Section, Santa 
Fe, N. M., September 20-22. 


CALIFORNIA SEWAGE WorKs Assoct- 
ATION, annual convention, San 


Cal., September 13-14. 


New Encrtanp Water Works As- 
SOCIATION, annual convention, Poland 
Spring, Me., September 21-24. 


OFFICERS ELECTED 


Buiss. 
promotion fo 


Freverick W. 


sales 


manager of 
General Electric 
Company. Boston, was re-elected presi- 
dent of the Engineering 
New England at the 
meeting; Holcomb J. 


ing engineer, 


Societies of 
annual 
Brown, consult- 
Leon F. 
Jackson, Linde Air Products Company. 
Boston, vice-presidents. 
Joseph Peterson of the Massachusetts 
Department of Public Works was 
elected treasurer and Harold C. Ham- 
ilton, head of the Boston Edison lab- 
oratory, was made secretary. Members- 


recent 
Boston, and 


being made 


at-large on the executive committee in- 
clude Prof. Holten James, Massachu- 
Institute of Technology: Prof. 
Albert E. Haertlein, Harvard Graduate 
School of Engineering: and two past- 
presidents, Geo. A. Montague, Massa- 
chusetts Department of Public Works, 
and Chester A. Corney, Boston Edison 
Company. The keynote of the annual 
meeting was 


setts 


co-operation among. all 
engineering societies in New England 
and increased interest among engineers 
in public affairs for the benefit of the 
nation. 


$912,000 in Contracts 
Let by Buffalo 


The total of the Buffalo Sewer au- 
thority’s construction contracts was 
brought to $11.653.000 June 25. 
contracts 


when 
awarded for further 
construction, equipment and electrical 
work, amounting to $912,000. The 
largest award went to Lombardo Bros. 
Construction Co. of Cleveland, who will 
construct the sludge digestion tanks at 
a bid price of $456,000. The sludge 
disposal building will be constructed 


were 


NEWS OF THE 


by F. H. McGraw & Co., New 


Inc.. 


York City, for $322,000. The Interna- 


tional Chimney Co. of Buffalo is build- 
ing the brick stack for $29,000, and 
McCarthy Bros. & Buffalo, are 
doing electrical work on the 
disposal process for $37,000. 
Contracts yet to be awarded have an 
estimated cost of $1,433,000. The to- 
tal contract jobs already 
awarded indicate the job will be com- 
pleted within the 
$15,000,000. 


Ford, 


sludge 


prices on 


estimated cost of 


OBITI 'ARY 


Frank A. Jorpan, 71, building con- 
tractor, died June 11 at Spokane, Wash. 


Peter P. O’NetL, 73, Lexington, Ky.. 
city engineer for 22 years, died there 
June 21. 


CuHaArLes BACKOFF, waterworks engi- 
neer and inspector of Newark, N. J.’s 
water department, died there recently. 


Bruce WaALLace, for 36 years in the 
Detroit office of the United States En- 
gineers, died May 20 at the age of 61. 


~ 


Epwarp A. 
municipal 


DALY, once assistant 
director of public works. 
Philadelphia, died June 23 at the age 
of 66. 


Isaac R. Coes, an incorporator of 
the firm of Ruggles-Coles, New York. 
died June 22 in Glen Cove. L. L., at the 
age of 78. 


Witttam McALtistTER, retired con- 
tractor, died in Seattle, June 13, at the 
age of 81. He built the Seattle post 
office, the public library and the Arcade 
Building. 


Evias VANper Horst, 68, engaged 
as a consulting engineer in New York 
until a few years ago when he became 
a partner in the hardware firm of 
William H. Cole & Sons, Baltimore. 
died at his home in Baltimore, June 23. 


AnprREW Harper, 74, former Newark 
engineer, died June 26 in Hongkong. 
China. After working on several large 
construction jobs in the United States, 
Mr. Harper moved to China in 1914. 
There he supervised the building of a 
military road from southern China to 
the Yangtse River. 


J. Wattace Tower, consulting engi- 
neer and partner in the firm of Hardy 
S. Ferguson & Co., died in New York 
June 21 at the age of 66. Mr. Tower, 
who specialized in the design and con- 
struction of pulp and paper mills, had 
been associated with Hardy S. Fergu- 
son since 1898, and had been a part- 
ner in the firm since 1928. 


WEE 


July 8, 1937 


PERSONAL 


L. J. Hitxis, maintenance engin 
at Carbondale, Ill., has been promot: 
to district engineer in that district. 


Byron O. McCoy is now in t! 
office of William P. Creager, consul 
ing engineer, of Buffalo. 


Mark L. ALLEN, formerly office e1 
gineer at the Gallipolis dam site. 
now construction  engineer-desigi: 


with the B. F. Goodrich Co. of Akron 


Samuet M. Balvey, senior enginer: 
in the Louisville offices of the U. S 
Engineers, has been assigned to th: 
Zanesville, Ohio, office. 


James B. Epcerton, assistant eng 
neer on the Huntington, W. Va.. di 
trict U. S. Engineers staff, is bein 


transferred to the Mobile. Ala. office. 


Majsor Cuinton W. Baty, of Fort 
DuPont. Del., has been assigned a 
engineer in charge of the Albany offic: 
of the U. S. Engineers, effective Aug. | 


Joun R. MoyntHan has been ap 
pointed assistant professor of experi 
mental 


engineering at Cornell Uni 


versity. 


R. L. Partncnaup, for ten years di 
rector of the Montreal department ot 
roads, has resigned and plans to ente* 
private employment. 


W. Vance Baise has been 
pointed chief engineer of the 
Carolina 


reap 
North 
highway and public work- 


commission. 


Ernest J. Noetrnuiicu, formerly 
head engineer of WPA in Columbus 
Ohio, has been transferred to the Lan 
easter, Ohio office. 


\. R. Carver is acting superintend- 
ent of the Wheeling Division of the 
Baltimore & Ohio Railway at Wheel- 
ing, W. Va. 


H. L. Extey, who has been division 
engineer on the Baltimore & Ohio at 
Grafton, W. Va., has been transferred 
to Cumberland, Md., in the same ca- 
pacity, succeeding A. R. Carver. 


E. J. CLopton, formerly assistant di- 
vision engineer, Baltimore division of 
the Baltimore & Ohio, succeeds H. L. 
Exley as division engineer at Grafton. 


STEPHEN F., 
architect at 


VOORHEES, supervising 
Princeton University, re- 
ceived an honorary degree of doctor of 
engineering at Princeton’s annual com- 
mencement, 


Joun M. Ecan, civil engineer, for- 
merly with PWA and the Lincoln Park 
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WATER FOR THE IDAHO DESERT 
Mars canal of the Payette division of 


the Boise, Idaho, federal reclamation 
project, now under construction by the 


Bureau of Reclamation, will run for 


Board. Chicago, has joined the staff of 


Walter H. Flood & Co., chemical test- 
ing and inspecting engineers. 


Cuartes B. Murray, president of 
Crowell & Murray, Inc., Cleveland, re- 
ceivel the honorary degree of doctor 
of engineering at Worcester Polytech- 
nic Institute, Worcester, Mass. 


M. J. Fremine has been appointed 
acting assistant chief highway engineer 
of the Illinois department of public 
works and buildings. 


Waynick, former chairman 
of the state highway and public works 
commission, Raleigh, N. C., is director 
of the division of purchase and con- 
tract in the commission. 


Carus 


Grorce H. Tuurser of the engineer- 
ing department of the Canadian public 
works at St. John, N.B., has been 
transferred to the headquarters of the 
department in Ottawa, Ont. 


JosepH P,. Retnnermer, Springfield 
Ohio, assistant city engineer since 
1919, is with the Ohio Edison Co. as 
assistant resident engineer on 
struction of an addition to the 
River power plant. 


con- 


Mad 


Witttam T. Morrissey, for the past 
17 years engineer of the highway divi- 
sion for the city of Boston, has been 
named head of the division to succeed 
the late Joshua Atwood. Mr. Morrissey 
entered the city’s service 22 years ago 
in 1915, 


Boyo A. Bennett, formerly vice- 
president of the South Bay Consoli- 
dated Water Co. of Bay Shore, Long 


part of its length in this reinforced con- 
crete flume built on the toe of the foot- 
hills surrounding the Payette Valley. A 
train is bringing reenforcing steel. 


Island, 
eastern Water & Electric Service Corp., 


New York City. 


D. A. SOMERVILLE, district 
engineer of state highway district No. 9 


is now president of the North- 


formerly 


at Carbondale, IL, is now district engi- 
neer of district No. 3 in Ottawa. 


Hat G. Sours, formerly highway en- 
gineer of Summit County, Ohio, and 
long engaged in county highway 
work, has joined the Truscon Steel Co. 
as promotion engineer of highway prod- 
ucts. He was active in Ohio roadbuild- 
ing work for eighteen years, first as 
engineer for the state, later with Sum- 
mit County. Mr. director 
of the American Road Builders Associ- 
ation and is a member of the Ohio Engi- 


neers’ Registration Board. 


Sours is a 


A Persona. Item on page 885 of the 
June 10 issue stated that N. W. Hicks. 
P. G. Poore, and O. E. Cutting had 
been given permanent appointments in 
the Montana highway department as 
state highway engineer, assistant high- 
way engineer and secretary to the high- 
way commission, respectively. This in- 
formation date. The ap- 
pointments mentioned were made on 
April 1. On April 8, D. A. McKinnon 
and W. O. Whipps, who had resigned 
in January as state highway engineer 
and secretary to the highway commis- 
sion, respectively, were reinstated in 
their previous positions. On April 9 
Mr. Hicks and Mr. Cutting were re- 
leased from the department. A few 
days later Mr. Poore was reappointed 
to his former position as pre-construc- 
tion engineer, and the office of assistant 
highway engineer was abolished. 


was out of 


WE 
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State to Set Qualifications 
For Plant Operators 
A New York state law passed by the 


recent session of the legislature pro- 
vides that the State Public Health 
Council may prescribe qualifications for 
operators of water treatment and puri 
fication plants and sewage treatment 
plants if such operators are paid from 
public funds. Persons who have been 
appointed to positions before July 1, 
1937, or those appointed from Civil 
Service lists established before that date 
are specifically exempted from applica- 
tion of the act, as are operators em- 
ployed by private corporations. 

At the present time the Public Health 
Council is considering establishment of 
three grades for operators based upon 
work to be 
involved 


the size and character of 


done and the responsibility 
The qualifications will 


based both on educational training and 


probably be 


on practical experience and so arranged 
that an operator now employed in a 
qualified grade would not be prohibited 
from official recognition as a qualified 
operator because of lack of education. 

It is expected that the state depart 
ment of health will have definite plan 
within a few weeks 


Fee Case on Housing Job 
Settled Out of Court 
Four lawsuits against nine architects 


Kenfield project at 
Lackawanna, N. Y. were suddenly set- 


on the housing 
tled out of court June 8 an hour after 
the first action went to trial. Indications 
that sensational disclosures would have 
been made if the case had gone to trial 
found in the remark 
Larkin in his dismissal of the jury 
“You and I have missed a 
very interesting case, gentlemen. It bes 
ended suddenly.” 


were of Justice 


when he said 


The first suit was brought by George 
R. White, structural engineer, against 
the nine architects. Mr. White alleged 
that the architects owed him $11,000, 
made up of $7.500 as part of his fee 
and $3,500 for expenses. The architects 
contended that $8.400 had been paid to 
Mr. White and filed a counter-claim for 
$2,000. 

Three 


against the same defendants by Howard 


other cases were brought 
M. Davidson, plumbing and heating en- 
gineer; Samuel N. electrical 
engineer, and Daniel S. White. adviser 
for the project. Inasmuch as the com- 
plaints had not been filed, their nature 
was not made public. 

The architects 
were: Chester Oakley. Robert 


Galvin, 


Rumschick. 


named in the suit 
North, 
Mortimer Murphy, Paul F. Mann, Fred 
R. Hopkins, Earl Martin, Louis Green- 
stein, George J. Dietel, and Albert A. 



































ENR CONTRACT UNIT 


CONTRACT UNIT PRICES 


HW hat contractors are bidding on different kinds of construction work 





railroad. months 


BITL MINOUS MACADAM PAVING, 
SYRACUSE,.N. Y. 


OWNER: City 


PROJECT Construction. otf 


Wm. Cronin, Engineer. 


Svracuse, 


sheet asphalt 


10.080 sq. yd. 


ent with 6 in 


» Euclid 
j 


d. sandstone 


concrete base on Comstock Avenue from 
including 11.940 sq. 
block, and base reinforcing. 
were opened May 17, 1937, ranging 
$15,444 to a high of $57,602. 
materials are to be furnished by the 
scheduled for 75 alter 
rates stipulated of 90 c. fo: 
or common labor 

LOW BIDDERS: 

1. Cleveland Trin 


Avenue, yd. grad 


BIDS hire bids 
from the contract low of 
PIONS: All 


contract completion is 


CONDI 


days 


hourly wace 


dad 


Ou 
OO 
». 00 
00 
50 
Ov 
0 
1.50 
+.00 
ou 
00 
05 


u4 


» OO 


5U 


CAPE COD CANAL DREDGING 
OWNER: War Department, U. S. A. Lt 
Lyman, district engineer. 

PROJECT: Dredging of 3,439,400 c. y. (place measurement ) 
of material in Heg Island Channel, Buzzards Mass. 
to a depth of 32 ft. below mean low water. and to varying 
Material is to be disposed of in dikes, with 
spoil areas located within 3.700 ft. of the cut. 
BIDS: Four bids April 12, 
ranged from the $668.619 to a high of 
€856.411, for the sections A and B. One bid 
$690,943 Section B which 
prises 60 per cent of the total yardage. 


CONDITIONS: Both sections are accessible by highway and 


Gol. A. K. B. 


Bay. 


bottom widths 


were opened on 1937. and 


contract low of 
combined 
received for com- 


only of was 


35. Outlet discharge, 10 in 


Completion is scheduled within 8 
contract award, with minimum hourly rates 
1.20 for skilled and 50c. for common labor. 
LOW BIDDERS: 
1. Atlantic. Gulf & Pacifie Co., 
Pee WRN PR OR Ooh Civ a5 Sow aea we ai are 
2. Standard Dredging Co., New York, N. Y..... 
3. American Dredging Co., Philadelphia, Pa.... 
41. Arundel Corporation, Baltimore, Md. 


(ect. 


stipulated 


B only) 
Unrr Pri 


No. bids 
By Bidder No. 4 o1 


ZT. 30.1944 $0 .219 


HIGHWAY UNDERPASS, ARIZONA 


OWNER: Highway Dept. Arizona, Southern Pacific R. R 
PROJECT: Construction of highway underpass beneath th: 
Southern Pacific R. R. on Mill Ave., on the Tempe-Chandl: 
Highway, 14 Tempe, Ariz. 
BIDS: Opened April 27, 1937. bids 
the contract low of $77.431 to a high of $81,509. 
tion is cheduled for Nov. 15, 1937. 
MATERIALS FURNISHED: The 
materials required for the complete project. 
LOW BIDDERS: 

1. Vinson & Pringle, Phoenix, Ariz. (contract).. 
Dickerson Contrs., Inc.. 
Tempe. Ariz. 


3. W. E. Halt c. Dies: Lisle. ee 


mile south of 


Seven ranged fro! 


Com iC. 


contractor furnishes a 


2. Pearson & 


Item 


1. Drainage excav. unclass 
Struct. excav. unclass 
3. Overhaul, sta. vd 
. Overhaul, cu. yd. mile 
5, Select material 
3. Sprinkling 
. Rolling 
. Conc. paving, 6 in 
. Cone. paving, 7 in 
. Remove conc. pavement 
. Concrete, Cl. A 
2. Concrete, Cl. D 
3. Reinforcing steel 
. Corrugated metal pipe 
in 
. Std. line fence 
3. Markers 
7. Single curb 
. Comb. curb. gutter 
9, Cone. slab, curb and hand- 
rail 
. Catch basins and grates 
. Gunite, 2 in. reinf 
»9?. Gunite, 1.5 in., reinf 
. Concrete sidewa!k, 4 in 
. Lead seal, 1/16 x 5in 
. Lead seal, 1°16 x 9 in 7. &. 1.20 
}. Steel irrig. pipe, et: ta 900 00 1,750 500 
. Sodium lamps, standards 210.00 300 
28. Membr., asph. plank water- 
pig otal 2,000.00 900 
. Shoofiy pavt., remove, 
place ots 400.00 700 
. Cone. pipe, 18 in i2 1. f. 2.50 2.40 
. Cone, pipe, 24in. (insiphon) 101 2.50 3.50 
32, Pump, 250 g. p. m., elec 600.00 625.00 
3. Pump, 1000 g. p. m., gas 3,000.00 2,100.00 
. Electrical system 500.00 600 .00 1, 
500 .00 85.00 


9. 
o 


( Additional Contract Unit Prices on second following page) 
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